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EXECUTIVE SUMMARY 

Fenoxaprop-ethyl is a herbicide which is selective against perennial and annual grass weeds in many 
crops. It is’ a member of the ar~~loxy phenoxy-propionate class of herbicides, and its mechanism of action 
is to inhibit fatty acid biosynthesis, in both plant chloroplasts and mammalian liver. The formulation 
Whip3 IEC, is a 12.5% emulsifiabie concentrate for which registration is currently being requested in 
California for use as a postemergence rice herbicide. Whip” has been registered for use in other states 
since 1987 by the United States Environmental Protection Agency (U.S. EPA). The high potential toxicity 
of fenoxaprop-ethyl, which was shown in developmental toxicity studies in the rat and monkey, along 
with possible liver toxicity in !onger term studies, was the reason for it entering the risk assessment 
process. This document addresses the risk from both occupational and dietary exposure to fenoxaprop- 
ethyl. 

The Risk Assessment Process 

The risk assessment process consists of four aspects: hazard identification. dose response assessment. 
exposure assessment, and risk characterization. 

Hazard identification entails review and evaluation of the toxicological properties of each pesticide. 
Tne dose-response assessment then considers the toxicological properties and estimates the amount which 
could potentially cause an adverse effect. The amount which will not result in an observable or 
measurable effect is the No-Observed-Effect Level, NOEL. A basic premise of toxicology is that at a 
high enough dose, virtually all substances will cause some toxic manifestation. Chemicals are oiten 
referred to as “dangerous” or “safe”, as though these concepts were absoiutes. In reality, these terms 
describe chemicals which require low or high dosages. respectively, to cause toxic et’fects. Toxicoiogical 
activity is determined in a battery of experimental studies which define the types ot‘ toxic effects which 
can be caused, and the exposure levels (doses) at which effects may be seen. State and federal testing 
requirements mandate that substances be tested in laboratory animals at doses high enough to produce 
toxic effects, even if such testing involves chemical levels many times higher than those to which peopie 
might be exposed. 

In addition to the intrinsic toxicity of a pesticide. the other parameters which are critical to determining 
the risk are the magnitude, frequency and duration of exposure. The purpose of the exposure tvaluation 
is to determine the potential exposure pathways and the amount of pesticide likely to be delivered through 
those routes. This includes occupational exposure on an acute (short-term), a sub-chronic or a chronic 
basis. Dietary exposure is also estimated on an acute (daily) and chronic (annual) basis. The level of 
potential exposure is determined by *he amount of pesticide residue on specific commodities and 
processed foods. and the consumption rate. 

The risk characterization then integrates the toxic effects observed in the laboratory studies. conducted 
with high dosages of pesticide, to potential human exposures from occupational exposure md/or to 
pesticide residues in the diet. The potential for possible non-oncogenic adverse health effects ‘5-1 human 
populations is generally expressed as the margin of safety, which is the ratio of the dosage which 
produced no effects in laboratory studies to the estimated occupational exposure and/or dietary dosage. 
For oncogenic effects, the probability of risk is calculated as the product of the cancer potency of the 
pesticide and the estimated exposure dosage. 



Toxicologv 

Based on the currently available data, the Department of Pesticide Regulation has concluded that the 
principal toxicological effects of fenoxaprop-ethyl probably result from hepatotoxicity. The inhibition 
of fatty acid biosynthesis, in the liver, may account for the majority of the effects observed. However. 
increases in liver weight, seen in acute and sub-chronic studies. and decreases in iiver weight, which are 
seen in chronic studies, alone, do not necessarily retlect an adverse effect. This is because liver weight 
changes have often been found to be reversible, in subchronic studies following the discontinuation of 
dosing, or through adaptation mechanisms, with the continued dietary intake of fenoxaprop-ethyl, in 
chronic studies. Developmental toxicity studies showed an increased level of fetal anomalies in the rat 
and rabbit, as we11 as maternal mortality $3 +he Cynomolgus monkey. There was no evidence of 
oncogenicity in the rat. mouse or dog. Simiiarly. specific effects on (rat) reproduction were not observed. 

Occuoational Fhmsure 

Estimates of occupational exposure for aerial and ground applicators were made from surrogate studies, 
using Londax” on rice and WHIP@ on soybean. respectively. The greatest potential exposure is likely for 
pilots, mixer-loaders and flaggers. Ground applicators are anticipated to have much lower exposure than 
aerial applicators. The season of application of WHIP@ is 35 days and it is anticipated that the maximum 
number of workdays during this period will be 15 days (aerial) 3r 10 days (ground). 

Dietarv exwsure 

The registrant’s database suggests that residues will not be present in rice at harvest. Calculations of 
acute (daily) and chronic (annual) dietary exposure to t’enoxaprop-ethyl. using defauit residue values or 
tolerances, have been conducted by DPR. The magnitude of the dietary intake of potential residues has 
been calculated for rice, for other crops for which there are current U.S. EPA tolerances. and from 
secondary residues in livestock eating treated commodities. The dietary exposure for various population 
subgroups has been estimated. Non-nursing infants. less than one year old. had the highest potential acute 
dietary exposure to fenoxaprop-ethyl, whether rice or ail commodities with U.S. EPA tolerances, was 
considered. Children. one to six years old. had the highest potential chronic iannuai) exposure, whether 
rice or ail commodities was considered. 
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Conclusions 

A margin of safety (MOS) of at least 100 is generally recognized as proteLrive of public health when 
the NOEL is based on toxicology data from animal studies. MOS values were zalcuiated using currently 
available acute exposure and toxicity data. Mean, short-term worker-exposure data and developmental 
abnormalities in the rat fetus and mortality in the pregnant monkey, resulted in AVOS values above 100 
for all categories of worker. When an estimated 9p percentile of acute exposure was considered the 
MOS values were below 100 for two categories of worker: pilots (71) and fIaggers (83). For seasonal 
aerial exposure, mixer-loaders and tlaggers had MOS values, based on liver toxicity in a sub-chronic 
study, which were above 100. Conversely, a MOS below 100 was estimated for pilots (86). The ground 
application of WHIP,@ resulted in a MOS above 100. For reasons discussed, it is likely that the acute and 
subchronic NOEL values are underestimated and the occupational exposure overestimated thus, margins 
of safety calculated in this document are probably lower than under actual use anditions of fenoxaprop- 
ethyl on rice. 

Based on the available toxicity and residue data, DPR concluded that the 510s values for potential 
acute (daily) and chronic (annual) dietary exposure, for rice and other commodities for which tolerances 
have been established by U.S. EPA, were above 100 for all population subgroups. 

. . . 
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I SUMMARY 

Fenoxaprop-ethyl is a herbicide which is selective against perennial and annual grass weeds in 
many crops. It is a member of the aryloxy phenoxy-propionate class of herbicides, and its mechanism 
of action is to interfere with fatty acid biosynthesis, specifically to inhibit acetyl CoA carboxylase. 
This enzyme is found both in plant chloroplasts and mammalian liver. 

The formulation Whip@ lEC, is a 12.5% emulsifiable concentrate of fenoxaprop-ethyl. 
Registration is currently being requested for this product in California for use as a postemergence rice 
herbicide. Whip@ has been registered for use in other states since 1987 by the United States 
Environmental Protection Agency (U.S. EPA, 1988). 

The parent, fenoxaprop-ethyl, is inactive but it rapidly breaks down in the environment to the free 
acid, fenoxaprop, which is biologically active. This undergoes further degradation to other species 
containing the 6-chlorobenzoxazol-2-one moiety, which are all considered in the establishment of the 
tolerances. Residues in rice were below the Limit of Quantification or LOQ (0.05 ppm), which is also 
the tolerance, within 30 days of application. In 34 field trials on rice, the residues were consistently 
below 0.02 ppm (Limit of Detection, LOD) after 80 days @e-Harvest Interval or PHI). 

Environmental chemistry studies conducted with fenoxaprop-ethyl indicate that it shouid degrade 
rapidly in the environment and show little, if any, tendency to leach into groundwater. 

A human health risk assessment has been conducted for fenoxaprop-ethyl because of low NOEL 
values for effects reported in animal studies. The risk assessment specifically addresses the potential 
exposure of workers performing the mixing and application of fenoxaprop-ethyl to rice. The 
toxicology endpoints used in the assessment were fetal anomalies (rat) and maternal mortality 
(teratology study using Cynomolgus monkeys) for acute occupational and dietary exposure; systemic 
toxicity (reduced body weight gain and effects on organ weights, especially liver) for chronic dietary 
exposure; liver toxicity (increased liver weight and abnormal liver histopathology in a sub-chronic 
mouse study) for seasonal occupational exposure. 

Several (9) developmental toxicity studies have been conducted using fenoxaprop-ethyl involving 4 
species: rat, rabbit, mouse and monkey. In only one (rat) study did the NOEL for developmental 
toxicity (10 mglkglday) fall below that for maternal toxicity (32 mg/kg/day). However, in another 
study, with the Cynomolgus monkey, the developmental NOEL (2 50 mglkglday) was greater than 
the maternal NOEL (10 mg/kg/day) and in the other 7 studies, these NOEL values were equivalent. 
The endpoints for developmental toxicity were increased fetal anomalies (skeletal and visceral); for 
maternal toxicity, mortality. The NOEL for both maternal and developmental toxicity was, therefore, 
10 mglkglday . 

Subchronic toxicity was measured in four dietary, one dermal and one inhalation studies, using 
either rat, mouse or dog. The duration of each study was 21days to 3-months. Signs of possible liver 
and/or kidney toxicity were consistently observed, the lowest NOEL being 1.9 mg/kg/day for liver 
toxicity in a 3O-day mouse study. In this report, liver toxicity included increased absolute and relative 
liver weight with abnormal histopathology. Reversibility of hepatic effects, which was noted (in four 
of these studies) whenever dosing was discontinued for 4 weeks, was not reported in this 30day 
mouse study. 



Chronic toxicity from repeated exposure to fenoxaprop-ethyl was identified in a 2-year dog study. 
A fall in body weight gain without a change in food consumption was reported, with a NOEL of 0.9 
mglkglday. In addition, the liver weight was increased at all dose levels, including the lowest of 0.18 
mg/kg/day, at which 16% and 22% increases were reported in absolute and relative weights, 
respectively. There was not a significant reduction in body weight or body weight gain at this dosage. 
Because an increase in liver weight alone is not considered to be an adverse effect, a NOEL 0.9 
mg/kg/day was considered appropriate for this study. 

There was no evidence of oncogenicity in studies conducted with the rat, mouse or dog 

Fenoxaprop-ethyl was not genotoxic in any of the standard battery of in vitro and in vivo tests. 

Reproductive toxicity was measured in two multi-generation studies in rats. In both studies, a 
NOEL for developmental and maternal effects was established at a dietary concentration of 30 ppm, 
equivalent to 1.7 mg/kg/day, based on increased liver and kidney weights, nephrocalcinosis and 
decreased thymus weight at 180 ppm. 

The NOEL of 10 mg/kg/day, from the rat and Cynomolgus monkey developmental toxicity studies, 
was used to determine margins of safety for potential acute occupational and daily dietary exposure. 
The value of 1.9 mg/kg/day was used to calculate the margins of safety from seasonal occupational 
exposure. A chronic NOEL value of 0.9 mg/kg/day was used to characterize the margins of safety to 
consumers from eating treated rice products on an annual basis. 

Occupational exposure was estimated using surrogate data: for ground applicators, using a WHIP@ 
study on soybeans; for aeriai applicators, using a study conducted using another rice herbicide. 
Londax.a The Absorbed Daily Dosages (ADD), for ground applicators, ranged from 1 .O to 22 
pg/kg/day. For aerial applicators, the mean ADD values were 52+42 pg/kg/day (pilot), 2.91f: 1.6 
pg/kg/day (mixer-loader) and 43_+40 pg/kg/day (flagger). The Seasonal Average Daily Dosage 
(SADD), for ground applicators, ranged from 0.29 to 6.3 pg/kg/day. For aerial applicators, the mean 
SADD values were 22 pg/kg/day (pilot), 1.2 pg/kg/day (mixer-loader) and 18 pg/kg/day (flagger). 

Dietary exposure was estimated using TAS” software for acute (daily) and chronic (annual) 
scenarios. Based on the submitted rice residue data, and assuming consumption for the highest 
percentage of user-days, the 9sih- percentile of potential acute exposure for all 17 population 
subgroups ranged from 0.029 to 0.233 pg/kg/day. For chronic (annual), dietary exposure, assuming 
consumption of residues on rice at 50% of the LOD (0.01 ppm), the range of mean exposures was 
0.001 to 0.012 pg/kg/day. 

Because fenoxaprop-ethyl is registered by U.S. EPA for use on crops other than rice, calculations 
of dietary exposure were also made for these commodities. For the combined consumption of residues 
in beef, veal and milk (0.01 ppm, the LOD), rice (0.02 ppm, the LOD) and soybean, wheat, 
cottonseed. peanut, barley, goat, sheep and pork (0.05 ppm, tolerance), the acute exposure ranged 
from 0.27 to 1.07 pg/kg/day. The range of exposures for chronic consumption, based on the default 
level of 50% of these residues, was 0.038 to 0.269 pgikglday. 
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For combined occupational and dietary exposure, assuming the highest likely dietary exposure for 
workers (0.14 pg/kg/day), the estimated level of exposure for aerial applicators would be within 1% 
of the calculated occupational ADD and SADD values. For ground applicators, with lower estimated 
occupational exposure, acute and seasonal values would increase to ranges of 1.1 to 22.4 and 0.42 to 
6.5 pglkglday, respectively. 

The MOS values for potential acute, occupational exposure ranged from 450 to 10,000 for ground 
applicators. The mean MOS values for aerial application activities were 190 (pilot), 3,400 (mixer- 
loader) and 230 (flagger). At the 95m. percentile of occupational exposure, the MOS values for pilots 
(71) and flaggers (83) were below 100. The range of MOS values for ground applicators. based on 
mean estimated seasonal exposures, were Tom 300 to 6,600. For aerial applicators, based on mean 
estimated seasonal exposures, the MOS values were 86 (pilot), 1,600 (mixer-loader) and 110 
Ohwr). 

The margin of safety calculations associated with potential acute dietary exposure were as follows: 
the MOS value for rice with residue levels of 0.02 ppm CLOD) was greatest for pregnant. non-nursing 
females (13+ yrs.), at 338.000 and least for non-nursing infants ! < 1 yr.), at 43.ooO. For chronic 
(annual) dietary exposure (at 0.01 ppm), the highest and lowest MOS values were 1.000.000 and 
77,000 for pregnant, non-nursing females (13 - yrs.) and non-nursing infants. respectively. It shouid 
be emphasized that these MOS values (acute and chronic) are probably underestimates since. in 34 
residue trials conducted by the registrants, no rice samples at harvest contained any residues. even ;it 
the LOD. 

In the unlikely event of the consumption of rice plus ail other commodities for which L.S. EPA 
tolerance have been established containing residues of fenoxaprop-ethyl at the LOD, for commodities 
for which data are available (rice, beef, veal, milk) or the tolerances. for all other commodities. the 
MOS values would range from 36,000 to 9,000 for acute exposure. The population subgroups with 
these extreme values were non-pregnant, non-nursing females (20+ yrs.) plus seniors and children ! l- 
6 yrs.), respectively. For chronic consumption of combined commodities, containing 50% of these 
residues, the MOS values were 23.700 to 3.400. The population subgroups with these values were 
nursing infants and children (l-6 yrs.), respectively. 

The MOS values for combined occupational and dietary exposure for aerial applicators would be 
the same as those associated with only occupational exposure For ground applicators. the MOS 
values for combined exposure ranged from 450 to 9.000 (acute) and from 300 to 4,400 (seasonai). 

For the consumption of rice containing residues at tolerance (0.05 ppm), the range of potential 
acute exposure was 0.074 to 0.582 pglkgiday. for all population subgroups. The consumption of rice 
with residues of fenoxaprop-ethyl at tolerance would result in maximum and minimum MOS values of 
135,OQO and 17.000, for pregnant, non-nursing females ( 13 + yrs.). and non-nursing infants ( < 1 
yr.), respectively. 

The MOS values for the consumption of residues in other commodities for which tolerances are 
established with U.S. EPA have been determined. For acute dietary exposure to fenoxaprop-ethyl in 
crops at tolerance, the MOS values for soybean, peanut, wheat, cotton and meats are even greater 
than they are for rice. Only milk, with a range of MOS values from 2.200 to 19,000. had a lower 
MOS than rice, indicating greater consumption. 
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A margin of safety of at least 100 is generally recommended to be protective of human health when 
the toxicology endpoints are derived from animal studies. Based on toxicology studies indicating fetal 
anomalies, maternal mortality and liver toxicity, MOS values have been derived for potential 
occupational and dietary exposure. The ground application of WHIP to rice would result in MOS 
values above 100 for both acute (short-term) and seasonai worker exposure. For aerial application, 
mean MOS values estimated for pilots, mixer-loaders and flaggers were all above 100. However, 
based on the 9sQ- percentile of occupational exposure for aerial applicators, the values for pilots (71) 
and flaggers (83) were below 100. For seasonal occupational exposure, based on maximum loads and 
applications per season, MOS values for mean seasonal exposure were below 100 for pilots (86) but 
above 100 for mixer-loaders (1,600) and flaggers (1 IO). For reasons discussed, it is likely that the 
acute and subchronic NOEL values are underestimated and the occupational exposure overestimated; 
thus, margins of safety calculated in this document are probably lower than under actual use 
conditions of fenoxaprop-ethyl on rice. 

The dietary consumption of rice containing residues of fenoxaprop-ethyl. at the LOD or tolerance, 
would result in MOS values above 100 for all population subgroups, both for acute and chronic 
(annual) exposure patterns. Likewise, the consumption of rice plus combined commodities containing 
residues at estimated worst-case levels (LOD or tolerance) would result in MOS values above 100, for 
all population subgroups. Dietary exposure to residues in rice would not significantly reduce the MOS 
values associated with aerial occupational exposure, for combined exposure scenarios. 

U.S. EPA tolerances for fenoxaprop-ethyl on rice and on all other commodities for which 
tolerances have been established, whether consumed alone or in combination, provided acute margins 
of safety for all population subgroups above 100. 
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F. PHYSICAL AND CHEMICAL PROPERTIES (Worthing, 1983) 

Chemical Family: 

Chemical Name: 

aryloxy-phenoxy-propionate derivatives 

(i-)-ethyl 2-[4-[(6-chloro-2-benzoxazoiyl)oxy]- 
phenoxy]propanoate 

Common Name: 

Trade Names: 

Fenoxaprop-ethyl 

Whip@, Whip 36@’ Acclaim@, DeporP, Excel@, Furorea, 
Option@, Option II@, Bugles, Cheyenne P, Horizon”, 
Tiller@ 

CAS Number: 66441-23-4 

Chemical Structure: 

Empirical Formula: 
Molecular Weight: 
Melting Point: 
Boiling Point: 

Stability: 

Solubility at 25°C: 

Physical Characteristics: 
Vapor pressure: 
L 
Density: 
pH: 

WWlNQ 
361.8 g/mol. 
80-85°C 
> 300°C at 760 mm Hg 

Half-life - aqueous media @H 9) at 20°C. 2.4 days. 
- aerobic, soil 15 - 21 days (n=3). 
- anaerobic, soil 28 days. 
- photolysis, aqueous (PH 5). 54 days. 
- photolysis, soil, lamp - 149 h (= 45 days, sun). 

water: 0.8 - 0.9 mg/kg 
toluene: > 300 g/kg 
acetone: > 500 g/kg 
ethyl acetate: > 200 g/kg 
cyclohexane, ethanol, octanol: 10 g/kg. 

Colorless solid 
3.2 x 1Q8 mm Hg at 25°C. 
19,200 (log K, = 4.28). 
= 1.3 g/cm3 at 20°C 
5.4 _+ 1 (1% suspension, distilled water) 
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G. EW7RONMENI-AL FATE 

Hvdrolvsis 

Fenoxaprop-ethyl has been shown to be stable in weak acid (pH = 5), moderately stable in neutral 
conditions @H=7) and unstable in weak base. with a half-life (tjh) of 2.4 days at pH9 (Papathakis, 1993). 

Aaueous Photolvsis 

One preliminary and 3 tinal reports have been submitted under AB-2021 to the Department of Pesticide 
Regulation (DPR) describing aqueous photolysis studies. The final reports have all been rejected by DPR. but 
the data reported in the preliminary report suggest that fenoxaprop-&hyl, exposed to sunlight in a system 
buffered at pH 5, would have a tal of approximately 54 days (Papathakis, 1993). An acceptable final version 
of the preliminary report is pending. 

Soil Photolvsis 

Relative to other routes of soii dissipation, soil photoiysis does not appear to be an important Lontributor TO 
the environmental degradation of fenoxaprop-&yl. In artificial sunlight. in the only acceptable study, the r t 
was circa 149h, corresponding to 45 days in natural sunlight (Papathakis, 1993). 

Aerobic Soil Metabolism 

Under aerobic soil conditions. fenoxaprop-ethyl has been found to degrade rapidly to the frze acid, 
fenoxaprop. Because the free acid has herbicidal activity. its level has been combined with the amount at’ . parent ester in calculating degradation rates (Papathakis, 1993). Using this approach. t,: vaiues ranging XXX 
15 to 21 days (n=3) have been obtained. 

Anaerobic Soil Metabolism 

Using the same calculation as for aerobic studies, the t,? for anaerobic soil metabolism has been determinzii 
to be 28 days (Papathakis, 1993). 

Mobiiitv 

Soil AdsorptiodDesorption 

Five soil adsorption coefficient studies were submitted to DPR and all were considered unacceptable 
(Papathakis, 1993). However, repeat studies with parent compound are not required by DPR because of the 
rapid hydrolysis to the free acid. Although the studies did not enable an accurate adsorption coefficient to be 
determined, they did show that fenoxaprop-ethyl and its soil degradates bind tightly to soil. suggesting that 
the herbicide is not anticipated to ieach. Because of the relative stability of the free acid, fenoxaprop, an 
acceptable adsorption\desorption study is required for the free acid instead of parent for conditional 
registration. 
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Leaching Potential 

Two studies used the soil thin layer chromatography method to measure the mobility of ‘“C-fenoxaprop- 
ethyl compared with the mobility of two other herbicides, pyrazon and 2,4-D. The first study showed, using 
3 different soils, that fenoxaprop-ethyl is immobile, while pyrazon has low mobility and 2,4-D is mobile 
(Papathakis, 1993). In the second study, Y-fenoxaprop-ethyl was aged in soil for 16 days and the “C 
degradates were then extracted. The relative mobility of the mixture was compared with pyrazon and buturon. 
again using 3 soil types. It was determined that most fenoxaprop-ethyl degradates were relatively immobile. 
while a small percentage were moderately mobile. Pyrazon and buturon had low mobility i.e. they ranked in 
between immobile and moderately mobile. 

Field DissiDation 

Five soil dissipation studies were submitted by Hoechst-Roussel in support of registrations for use on rise 
(Papathakis, 1993). They were conducted in Mississippi. California. Indiana, Maryland and Louisiana. The 
Mississippi and California studies, although originally found to be acceptable, have subsequently been rej<cte( 
due to GLP (Good Laboratory Practice) violations. The application rates were 0.1 to 0.4 lb/A (maximum 
label rate, 0.3 lb/A) and the half-life of combined residues (parent, fenoxaprop and 6-chloro-2.3-dihydro- 
benzoxazol-2+ne) was 2 to 14 days. In addition. because residues were not found below 7.5 cm, it was 
concluded that the herbicide does not leach. under these use conditions. The California field dissipation stud> 
will be repeated for conditional registration. 

Literature reports also indicate rapid soil metabolism, under laboratory and field conditions. zombineci u.ith 
low soil mobility. Smith (1985), found that fenoxaprop-ethyl underwent almost complete hydrolysis to the 
free acid within 24 hours in soils with > 65% tield moisture capacity: ester hydrolysis was much less in air- 
dried soil. Toole & Crosby (1989) also evaluated the environmental persistence of fenoxaprop-ethyl by 
conducting field and laboratory experiments. Rapid dissipation occurred. with t,, values of < 4 hours and 6 
days, respectively, for field and laboratory conditions. Photolysis t,, values in field and sterile. distilled water 
were 29 and 269 hours. respectively. Another study showing rapid hydroiysis of fenoxaprop-ethyl to the tiee 
acid in soil under aerobic conditions found that the acid racemized (t,, to 4-7 days) yielding ultimately d 
residue containing 70%R and 3O%S enantiomers (Ottmar & Ulrike, 1988). 

Plant Metabolism 

Two greenhouse and two field studies have been conducted with ‘JC-fenoxaprop-ethyl to determine the 
nature of the residues in rice. In the former studies, rice plants were treated at the 4-5 leaf stage. plant parts 
being harvested either at or 3-4 weeks before maturity (Papathakis, 1993). The rates of application were 
0.083 to 0.17 kg/ha. The residues at harvest were near or below the limit of detection (LOD = 0.02 ppm, il 
all rice plant parts, which precluded metabolite identification. whereas in the second study, 20% of the 
(bound or extracted) Y contained the 6-chlorobenzoxazol-2-one moiety. All metabolites containing this 
moiety are included in the submitted plant residue method. The other 80% of the :‘C was characterized as 
consisting of highly polar species which could not be readily identified. 

In the field studies. conducted in Spain, rice plants were treated at the 5-6 leaf stage, flooded at 6 days and 
leaf samples taken at 22 days; plants were then harvested at maturity. The application rates were 0.07 to 0.1 
kg/ha. Several findings were made, first that rice grain contained only traces of “C: second. that parent and 
metabolites uanslocated very little: third, that 34% of the “C recovered in leaf samples at 22 days contained 
the 6-chlorobenzoxazol moiety (Papathakis, 1993). 

a 



Plant Residues 

In 5 U.S. residue trials (Papathakis, 1993), rice plant parts were sampled at maturity and analyzed for 
residues of fenoxaprop-ethyl. At application rates from 0.3 to 0.4 lb/A and pre-harvest interval (PHI) of 190 
days, combined residues were < 0.05 ppm (limit of quantification, LOQ) and in some studies, there were no 
residues above 0.02 ppm (LOD). Processed rice commodities, including grain, straw, bulbs, bran and milled 
grain contained < 0.02 ppm. A tolerance of 0.05 ppm for residues of fenoxaprop-ethyl and its metabolites in 
rice has been established by U.S. EPA (40 CFR 180.430). 



III TOXICOLOGY PROFILE 

A. PHARMACOKINETICS 

Oral Biotransformation-Rat 

Biotransformation of “C-fenoxaprop-ethyl in the rat has been reported in 3 separate studies (Darn et al., 
1982, 1985; Burkle et al., 1985). These have used “C-fenoxaprop-ethyl labelled in either the Alorophenyl or 
dioxyphenyl ring system (Specific activity 2.635 to X.85 mCii g; radiochemical purity 96 to 98%). Single 
oral dosing of Wistar rats of both sexes at 2, 10 and 40 mg/kg led to the identitication of the foilowing 
metabolites: fenoxaprop (free acid), in both urine (~27%) and feces; 2-(4-hydroxyphenoxy)-propionic acid 
(HPP-acid) in the urine (48% at 2 mgikg, both sexesj; a mercapturic acid of 6-chlorobenzoxazoi formed by 
conjugation of this metabolite to glutathione followed by cleavage of glycine and glutamate. comprising 50% 
of urine radioactivity, and also a bound form in the feces. Three other identified urinary metabolites 
contributed < 5 % each. 

Oral Absorution and Elimination-Rat 

The absorption and elimination of ‘T-fenoxaprop-ethyl has also been studied in the rat in 3 separate 
studies: oral and intravenous administration (Kellner & Eckert, 1982); single oral administration (Kellner & 
Eckert, 1984a); repeat oral administration (Kellner & Eckert, 1984b). All of these studies usti 
chlorophenyl U-T-HOE 33171 of specitic activity 12.02 to 26.34 mCiig and radiochemical purity 298%. 

In the first study, a single dose of 2.06 to 2.52 mgikg of ‘“C parent was administered to groups of 5 SPF 
Wistar rats/sex/route (Kellner & Eckert, 1982). Using the oral method, the maximum blood concentrations 
of radiolabei were 3.73 (M) and 4.53 (F) pg/ml, peaking at 6 to 8h after dosing. The elimination was 
biphasic with t,, values of 14.6h (M), 6.4h (F) for the rapid phase and 74.2h (M & F) for the siower phase. 
Intravenous administration resulted in similar blood levels, indicating that absorption following aral dosing 
was almost complete. Maximum blood levels of 14C, occurring at 5 min.. were 4.22 (M) and 5.12 IF) pg/mi. 
Elimination was tri-phasic with LA values of 1.3, 11.2. and 97.5h (M) and 0.72, 7.8 and 72.8h (F‘). The 
amount of radiolabel eliminated as “CO1 was below the detection limit of 0.01% of applied “C - 0.2 ppb). 

In the second study, a single oral dose of 10 mg/kg of ‘T-fenoxaprop-ethyl was administered to 5 SPF 
Wistar rats/sex and the absorption and elimination was determined for id (Kellner & Eckert. 19%). The 
radiolabel was excreted via both urine, 44% (M) and 60% (F), and feces 49% (M) and 35% :F’l. The 
elimination was biphasic. with a rapid, initial Phase I having ti values from 8 to 10h into urine md feces, for 
both sexes. Phase II t,, values were, for urine. 36h (,M) and 69 h (F) and, for feces. 45h (M) and 27h (F). 
The highest concentrations of “C were found in fatty tissues and kidney. 

In a repeat oral study, 2 mgikglday of fenoxaprop-ethyl was administered for 14 successive days to SPF 
Wistar rats, 5 per sex, followed by 2 mgikg of 14C material (Kellner & Eckert, 1984b). Radiolabel moved 
into urine and feces with ttA values from 8.5 to 12.5h for urine and feces (both sexesi and the eiimination of 
‘“C was biphasic, with tlit values of 72Sh (M), 41.3h (F) from urine and 27.3h (M) and 33.7h IF) from 
feces. The highest residues were found in kidney, fatty tissue and blood. but there was no tendency for parent 
or metabolites to accumulate. Indeed, over 50% of radiolabel was excreted within 24 hours. tiver ‘5% in 48 
hours and 94% within 86 to 168 hours. 
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Oral-ComDarative Biotransformation 

The comparative metabolism of ‘T-fenoxaprop-ethyl was studied by oral administration to pregnant 
rabbits, rats and a Cynomolgus monkey for the purpose of determining whether there were differences 
between rodents and primates in fenoxaprop-ethyl pharmacokinetics (Darn et al., 1984). Unlabelled material 
was administered daily to (5) rats and (5) rabbits at 50 mg/kg/day and to the monkey at 10 mg/kg/day during 
the period of embryo organogenesis; days 7 to 16 (rats), days 7 to 19 (rabbits) and days 20-50 (monkey). The 
first and last doses for the monkey and the final dose for the others was labelled with 14C. After correcting 
for dose, the blood level in the monkey was the lowest. Within each species, the highest 14C levels were 
found in the kidney, liver and blood. The ‘T content was higher in rat than rabbit fetuses at 6h (ratio, 10 to 
1.5). Higher levels of the free acid were found in rat than in rabbit livers, suggesting greater hydrolytic 
capability in the rat. A mercapturic acid of 6chlorobenzoxazol was found in all 3 species, but at a lower 
level (l/3) in the monkey than the other species, perhaps reflecting the lower levels of glutathione transferase 
in primates than in rats or rabbits (Chasseaudd, 1973; Hayakawa et al., 1974). The qualitative similarity of 
the metabolite profile in all test species suggests a similar pattern in humans. 

B. ACUTE TOXICITY 

Technical and 12.5 EC Formulation 

Several acute toxicity studies have been completed using technical fenoxaprop-ethyl and the 12.5 EC 
formulation. The results are summarized in Tables 1 and 2. 

Clinical Observations (acute) 

The following effects were reported in acute oral LD, toxicity studies in rats and mice: 
passiveness, disequilibrium, squatting, crawling, bristled hair, blepharophimosis, rhinorrhea, 
chromodacryorrhea, increased lacrimation, jerky or increased respiration and drowsiness. 

Necro~sv findings (acute) 

Mortality occurred within 7 days of dosing. Dead rodents revealed the following abnormalities: spots and 
markings on the liver/hepatic lobules, diffused reddening of pancreas, petechial hemorrhages in the gastric 
mucosa (fundic part) and red-black matter in the entire small intestine. 
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Table 1 Acute toxicity of technical fenoxaprogethyl. 

Route/Species 

Oral LD 5o (C.I.)b 
Rat 
Rat 
Mouse 
Mouse 

Dermal LDa 
Rat 

Inhalation LC, 
Rat 

Eve Irritation 
Rabbit 

Dermal Irritation 
Rabbit 

Dermal Sensitization 
Guinea Dig 

Sex 

M 
F 
M 
F 

F 

M/ 
F 

Results I Reference’ 

2357 (2240-2479) mglkg 1 
2500 (2230-2780) mg/kg 2 
4670 (4 180-5 130) mgikg 3 
5490 (5010-6140) mg/kg’ 4 

> 2000 mglkg’ 
5 

> 0.511 mgil; > 92 mg/kgd 6 

Category II 

a/ (1) Hollander & Weigand, 1979a. (2) Hollander & Weigand, 1979b. (3) Mayer & Weigand, 1979a. 
(4) Mayer & Weigand, 1979b. (5) Hoilander & Weigand, 1979c. (6) Hollander & L&t, 1982. 
(7) Hollander & Weigand, 1979d. (8) Jung & Weigand, 1982. 

b/ 95% Confidence interval 
c/ Unacceptable and not upgradeable because single sexes were used for separate studies: collectively, they 

satisfy FIFRA (Federal Insecticide, Fungicide and Rodenticide Act) requirements. 
d/ based on measured concentrations, 4h exposure, and a default inhalation rate of 0.175 l/min.(IJ.S. EPA, 

1990). 

12 



Table 2 Acute toxicity of fenoxaprop-ethyl: the 12.5 EC formulation. 

Route/Species sex Results Reference’ 

Oral LD z,, iC.1.) 
Rat 
Rat 

Dermal LD, 
Rat 
Rat 

Inhalation LC, 
Rat 

M 33 10 13770-3740) kg” mg/ 1 
F 3400 (3050-3860) mg/kgj 2 

M > 2000 mgikg’ 3 
F > 2000 mg/kg” 4 

M/T 3.92 (3.24-4.X) mgil; 710 (590-780) mgikg 5 

Eve Irritation 
Rabbit Category II 

Dermal Irritation 
Rabbit Category III 6 

i (1) Mayer & Welgand, 1982a. (2) Mayer & Weigand, 1982b. (3) Mayer Sr Weigand, cd. 
(4) Mayer & Weigand, de. 6) Hollander Sr Weigand. 1982. CS, Leist 8z Weigand, 1982. 
bi Unacceptable and not upgradeable because single sexes were used for separate studies: collectively, they 

satisfy FIFRA requirements. 
c/ Based on measured concentrations, 4h exposure, and 3 default inhalation rate of 0.175 Urnin. for 250 g :a~ 

(U.S. EPA. 1987). 

C. SUBCHRONIC TOXICITY. 

Dietarv-Rat 

In an acceptable, detinitive study, 30 Wistar SPF7 1 rats, sex/dose were r‘ed diets containing 0. 10. 80 or 
320 ppm fenoxaprop-ethyl (HOE 33171; 96% pure) for 3 months: ten rats from each group were kept for a 
?-week recovery period (Donaubauer et al., 1981). These were equivalent to dosages of approximately i .6. 
6.3 or 25.3 (male) and 1.7. 6.9 or 27.5 (female) mgikglday. The only significant compound-related effects 
were reported in males dosed at 25.3 mg/kg/day: increaseA absolute liver weight (115% of control. p < 0.05): 
increased serum alkaline phosphatase activity (~119% of control, p < 0.05) and enlarged centrilobuiar 
hepatocytes with fine eosinophilic granulation of the cytopiasm. All of these effects were reversible after ;1 
recovery period of 4 weeks. The NOEL was 80 ppm. male, or 6.3 mgjkglday. and 320 ppm. female, 
equivalent to 77.5 mg/kg/day (Table 3). 

Dietarv-Mouse 

A supplementary study was conducted with SPF71 micz (10 mice/sex idose) subjected to a diet containing 
fenoxaprop-ethyl (HOE 33171, purity not stated) at 0, 5. 10, 20 or 80 ppm, equivalent to 0. 0.9. 1.8. 3.5 or 
14.4 (male) and 0, 1.0, 1.9, 3.5 or 15.4 (female) mgikgiday for 30 days (Leist et al., 1981). There were no 
compound-related changes in behavior, general health, body weight or food consumption. There was an 
increase in the blood cholesterol level at 80 ppm, in females, and an increase in total lipids at 20 and 80 ppm, 
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in males. There were increases in absolute and relative liver weight at doses down to 20 ppm for femaies 
(115% of control, p < 0.05) and SO ppm for males (125% of controls. p < O.OSj. Iiistopathological abnormai- 
ities included dose-dependent changes in hepatic epithelia with large nuclei and Arise eosinophilic cytopiasm 
in the centrilobular regions of the liver. Reversibility was not noted in this study. Based on these hepatic 
effects, the NOEL values were 20 ppm (M), or 3.5 mgikgiday and 10 ppm (F’:. +iivalent to 1.9 mg kg. day. 

Dietary-Dog 

Pure-bred Beagle dogs . 2isexidose. were fed a diet containing fenoxaprop-eth: i HOE 33 17 1, 97 % ;)urej at 
0, 80, 400 or 2000 ppm, equivalent to 5.9, 29.4 or 147 (male) and 4.9, 24.3 or :I2 (female) mg/kg:day for 
30 days in a supplementary study (Brunk et al., 1980). All dogs at 2000 ppm were killed prematurely Iwing 
to moribund conditions, associated with fatty degeneration of the liver and eievatti alkaline phosphatase 
activity and atrophy of the splenic capsule and thymus. At -roO ppm, a single maie displayed siderosis dt‘ -he 
lung, atrophy of the thymus and hyperplasia of the lymph t’oilicles of the thyroid. ne NOEL was 80 ?pm, 
equivalent to 5.9 (M) or 4.9 (F) mglkgiday, based on the organ effects describ&. 

In a subsequent study. which was considered unacceptable according to FIFR; sideiines due to iask tii 
diet analysis, the effects of fenoxaprop-ethyl (HOE 33171. 96% pure) were stud&j at concentrations tii 9. 16. 
80 or 400 ppm in the daily diet for 3 months. using 6 beagle dogsisex;dose (Brunk et al., 1981). Thzsz wzrz 
approximately Squivalent to 1.2, 5.9 or 29 (M) and 1 .O, 4.9 or 24 (F) mgikgday 3f these. 2 dogs, sex dose 
were maintained for a further 4 weeks to monitor recovery. All dogs survived %? study period with w 
treatment-related changes in clinical signs, body weight, food consumption. hematciogy and ciinical 
chemistry. Chronic interstitial pyelonephritis was detected in 316 high dose mais md females and 3,6 niti- 
dose males. One of these zases was diagnosed in a mid-dose malz after the rx;‘I\y.. period. The NOEL ‘AX 
16 ppm i.e. 1.2 (M) or i .O (F) mg/kg/day. based on chronic interstitiai pyeiocqxiris. 

Dermal-Rat 

Fenoxaprop-ethyl (HOE 33171, 96.5% pure) dissoived in sesame oil. was applied to the shaved skin. 
covered with an occlusive dressing for 6 hours/day, 5 days, week for 21 applications to 6 ratsisex’dose ;it 30. 
100 or 500 mglkgiday in an acceptable dermal. sub-chronic study (Xllmann er 3i.. 1984a). An additional 5 
rats/sex for the control, mid and high dose animals were monitored for a further L weeks to observe 
recovery. All rats survived until the end of the study. Reduced body weight at SX highest dose (91% :~i 
control, p < 0.05) and reduced food consumption were observed. X dose-relateci nzease in relative liver 
weight (116-140% of control, p<O.Ol) without any abnormal histopathology wa recorded in high and mid- 
dose rats. High-dose animals also displayed increased absolute and relative kidney weights (117% of zontroi. 
pcO.05). The NOEL was 20 mg/kg/day, based on changes in relative liver and kidney weights. 

In two other 21day rat dermal studies, the dosages of 5 to 20 mglkgiday wert :oo low to produce 
symptoms other than slight scales and erythema at the HDT. which were reversible n’llmann et al.. 
1987a,b). These reports were considered unacceptable and supplementary, respcively. 

Inhalation-Rat 

Groups of 6 rats/sex/dose were exposed (nose only) to particles of HOE 33 1: 1 96.5% purej at maured 
concentrations of 0, 0.014, 0.073, 0.248 or 0.727 mg/l for 6 h/day. 5 days/week for 28 exposures in an 
acceptable inhalation toxicity study (Leist et al., 1984c). An additional 5 rats/sex dose underwent the XUIX 
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treatment regime in order to monitor recovery. There were dose-related increases in absolute and relative 
liver and kidney weights @<0.05) at doses of 0.073 mg/l and above. At 0.248 and 0.727 mg/l, centrilobular 
hepatoceilular hypertrophy was reported @I and F) along with elevated serum alkaline phosphatase. The latter 
effect was observed at 0.073 and 0.248 mg/l (M) and, at the high dose, for both sexes. After a 4-week 
recovery period, no treatment-related effects for these two parameters of toxicity were detectable. The NOEL 
was determined to be 0.014 mg/l (M and F), equivalent to 3.54 mg/kg/day, based on the liver and kidney 
weight changes described. 

Table 3 Summary of subchronic toxicity studies of technical fenoxapropethyl. 

a. ORAL-DIETARY 

Study/Species Sex Dosage 
bg/kg/day) 

Effect LOEL 
~w~WW) 

NOEL 
(mgkghy) 

Ref.* 

3-month/rat M 1.6-25.3 liver 25.3 6.3 1 
F 1.7-27.5 toxicity’.’ n.d.” 27.5 

3Oday/mouse M 0.9-14.4 liver 14.4 3.5 2 
F 1 .o-15.4 toxicity” 3.5 1.9 

30dayIdog M -5.9-147 liver 29.4 -5.9 3 
F - 4.9-122 toxicity 24.3 -4.9 

3-month/dog M 1.2-24.3 kidney 5.9 1.2 4’ 
F 1 .O-29.4 toxicityd.’ 4.9 1.0 

b. DERMAL 
t 

2 1 day/rat M 20-500 liver and 100 20 5 
F 20-500 kidney 100 20 

toxicityb.’ 

c. INHALATION 

Study/Species Sex DOS? Effect LOEL NOEL ReP 
@g/l) (w/l) 

@gWd) (&kg/d) 

6-week/rat M/F 0.014-0.727 mg/l 1 iver, kidney 0.073 0.014 6 
3.54-184 mg/kg/d toxic@+’ 18.4 3.54 

a/ (1) Donaubauer et al., 1981. (2) Leist et al., 1981. (3) Brunk et al., 1980. (4) Brunk et al., 1981. 
(5) Ullmann, 1984a. (6) L&t et al., 1984-c. 

b/ increased weight and abnormal histopathology. 
c/ not determined. 
d/ interstitial pyelonephritis 
e/ unacceptable, no analysis of test diet. 
fl reversible 
g/ default inhalation rate of 0.175 Urnin. (250 g rat) used to convert concentration to dosage (U.S. EPA, 

1987). 
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D. CHRONIC TOXICITY and ONCOGEXICITY 

Dietarv-Rat 

Technical grade fenomprop-etA,ivi ‘XOE 33i-1: 94.9% nure! was administered in -he &et to ‘Nistar rats At 
0, 5, 30 or i80 ppm for 21 months in a study which was acceptable according to FIFRA guideiines (Kramer 
et al., 1984). The equivalent dosages were ‘3.3. i.6 or 3.1 $;Lfi and 0.3 . 2.0 or 11.9 mg:kg.:day IF‘). There 
were 36 rats per sex pe r group of which 6 of ?ach sex were used for hepatic and renal function tests and 10 
of each sex for monitoring residues in organs and tissues. Additional suppiementary studies inciuded two 
interim sacririizes oi 2 further 10 rats. sexi dose. at 6 months (Kramer et al., 1983a) and 12 months Kramer 
et al.. 1983b). Tne equivalent dosages were 0.3. 2.0 \)r : 1.9 \f) and 0.1. 1.5 or i4.6 ;F’ mg kg. day, It i 
months, and 11.3. 1.: ;r lO.2 iMtli md 0.4. 3.1 ,;r 13.3 .F‘I mg, kgiday. It 12 months. 

In the two interim SZidieS. ciil 3nimais survivZd until scheduizli termination except for dnz ~ow-dose aaiz 

which died during weep 3 ;iue to hiadder hemorrhage in ?ht: e-month study. In -he Z-year study, mortality :T 
treated animais was l.er; simiiar :o :ontroIs. There were no Treatment-related Lhanges in food consumption r 
body weight. $~<ept for XI inci~~etl body weight : 110 ‘70 (Ii control, ? < 0.05) without in incr2se in food 
consumption for high S2052 maies in vhz &month sttld~. In ihis interim report. dn increase in lbsoiute gnu 
relative kidne;. lceight ‘&as dso noted in Cemaies at 180 Ppm. .\A increase was ~bsen;ed in h:perpiastic 
qithzlia of <he rend ?tivis with ;ai;;irzous deposits. ~hesz lking morz :ommon than in ;ontroi At 6. 12 ii-d 

34 months. 752 ; ncrease~ number Ii ,-alcareous ;Ieposits 3 31 nonths ‘.vas signiticantlv Jr10v2 he Jintrol 
level for maies Ed combined sexes at 30 opm 3~1~1 !80 ppm up < 0.02 and p < 0.005. rspecriveiy;. TXowe~:?r. 
there ~3s an apparefit rzciuhon in rhz levii dr‘ Azarzous d2pOSitS in ;ontrd m3lzs T*,ith :nzrzdsing 32~. 21; 

makes ‘he effect Lit ZO ;pm dr‘ jcubtfui :oxizoiogic2i rzic3nzz. At 12 momhs. high 2os2 kmais jhOWt?d 

elevated activity of ty.vo 3zl;mes: uninopyrine Nliemethylase ‘224% );i 2ontroi. 3 < ;1.05 1 :I? femaies 2nu 
;arnitine acetyitrulsier~ase #403-533% I.)< ;ontroi. p<O.OSi in 22th sexes. These were 2rnong 2ieven 3-iz!;a:s 
monitored 32 assess hepatotoxicity. Histoingical examination revealed distension or’ 5liilz zona r%uiaris dne 
meduila or‘ tie adrenais in high dose rats it both 12 ;ind 24 month intervals. in boti 52x2s. 32 ddrenai 
weight !absoiute and iziativzi was jigniric;intl:j higher in ;naies It 20 Ud -50 ppm it 11 monthj. it ‘2 
months, *he ,?niy ‘3ther -,ffects observed ‘Gere 2 reduction in Jostiiute and reiative !iver weights 89% Anti 
!QO%, :esDec:ivs!~, _ / 3 < ‘1.1?5‘i in high-dose maiw compared with :antrol (Table 4). Thz hvzstigstors A.i XI 

Gonsider the Sects 3n ;iver i?r i;idnev ;&eights to he ;,i :ox:c;>icigi4 relevance in rtlz dbsenc;: .!i lonormai 
histoiogicai Anges ,:r $Jnctional Disturbances. The residue ievzis in ‘$12 organs dnu :issues ‘~2rz liose-rei9tec 
hut there were no sex Jifferences ad no Lime-related aczumuration. The NOEL x 21 months ‘.&as :onsider:c 
10 ‘be 30 gpm 1 i .6. !~\ii :r 1.0 , F mg,,kgjdavi Sasefi on that: ,. increased mciuence ~?i :aicareoud Jenosits in me 
renal pelvis. 3?ects Gn liver weight 3m.i 42 ?tieCts 3n idrenal histoiogy, 3 I80 ?pm. 

!n 3n accqtabit: satziiitz study. -3ts 60 r3ts, szx. dosz: ‘.vz, _ rJ zq~oszci ;o ftnoxaprop-&yi HGE 33 i- 1: 
,!4.0% pure) in -he diet dt identicai :onczntrations for ‘38 months iKramer et al.. 198%). 722~ ‘*ere 
equivalent to dosages ~\i 13. 0.3. : .5 u‘r 3.; mg kg,day for aaies ZI-I~ 0. ~1.2. 3.0 :r 1: .- mg kg day for 
females. No treatment-reiated effects ‘.vere ai7serve~I in mortality. body jxe:ght. food ::>nsumption. 
hematological parameters 3r urinalysis. In 1Yiigh &se males. 1 :owering .3i 52rum 3oiesteroi “8% .)i iilntrc~l. 

2 < 0.05) and total !ipids 76% of :ontroi. 9 < 0.03 was recorded. There ‘*as an 3osen;e ,Ji ibnormai 
histology or hepatic function at 23 ,months (Table 4. No :IncLjgenic potzntiai was noteci zt 24 #lr 23 months 
(Kramer et al., 1984; Kramer er ul., 19&l. The NOEL ,iaiue. eased IIn similar ~3’ec:z x ~17ose observed 
31 2-l months. was 30 zpm. 3C3ient 3 : .5 ?llJ dr 1.3 iF‘ mgSkgiday. 



Table 4 Absolute and relative mean liver weights of rats exposed to fenoxaprop-ethyl in the 
diet for 12 months (Kramer et al., 1983b), 24 months (Kramer et al., 1984) 
and 28 months (Kramer et al., 1985a). 

r 

Parameter Sex Dose (ppm) 
1 
I / 

0 5 30 180 
I 

12 MOPUTHS 4 
Liver wt. M 14.2k2.0 (10) 14.25 1.5 (10) 13.4i2.5 (10) 14.511.3 (10) 
absolute” F 8.8,l.l (10) , 8.5k.8 (10) 8.2& 1.0 (10) 

i 
8.02 1.5 (10) ! 

I 

Liver wt. ;M 2.9F.3 (10) 1 2.7k.2 (10) 2.6* .3 (10) 
relative” F 3.12.4 (10) / 

2.75.1 (10) j 
2.9+.2 (10) 2.8i.3 110) 2.92.5 (10) / 

24 MONTHS 
I 

Liver wt. M 16.8~2.7 (25j / 16.5k1.8 119) 1 15.5- 1 .T t23) 14.92 1.5’ 121) : 
absolute’ F 11.322.6 (18) / 11.8k3.6 (17) / i0.0i1.5 (!6) lo.35 1.4 !19) , 
Liver wt. M 3.2t.3 (25) 3.Ok.2 (19) 1 3.oi.3 (~23) I Z.St.3’ 121) 1 

relative’ 
/ 

F 3.3k.4 (18) 1 3.3i.5 (17) / 3.li.3 !16) 3.:x .3 (19) : 

28 MONTHS 

Liver wt. M 16.li2.2 (41) 15.8i2.5 (39) 
11.452.1 (39) j 10.9i1.7 (,4O) 

15.151.9 (43) / 15.4-r 1.3 (Wj : 
absolute” F 10.9& 1.8 (35‘) ’ j io.72 I.8 (33) : 

I 
Liver wt. M 3.31.4 (41) 3.2i.l(39) / 2.9+X f43) / 3.0=.3* (44) i 

relative’ F 3.-t* .4 (39) 3.45.1 (40) / 3.45 3 (~35) 3.2=.3 133) 
a/ absolute weight in g +S.D.,(number or arnmals). 
bi rel.ative weight in % kS.D..(number of animals). 
ci equivalent dosages were: 0.3. ! .7 or 10.2 (M) and 0.4. 2.1 or 13.3 iFi mgikg!day I 12 months). 

0.3. 1.6 or 9.4 (M) and 0.3. 2.0 or 11.9 (F) mgikgiday (24 months). 
0.3. 1.5 or 9.1 (M) and 0.3 . 2.0 or ! 1.7 (F) mg/kg/day (28 months). 

* signiticantlv different from control at p < 0.05 (Sidak test. absolute wt.: d NemenyiiSidak test. relative wt. I. 

Dietarv-Mouse 

Technical fenoxaprop-ethyl (HOE 33171; 94% pure) was administered to SPF71 mice in me diet at dose 
levels of 0 . 2.5, 10 or 40 ppm to 50 mice/sex/dose for 21 months (Kramer et al., 1985b). An additional 
study investigated 10 mice/sex;dose, under identical conditions for 12 months (Kramer et d., 1983c). The 
reports were considered acceptable and supplementary. respectively. These dietary levels xere equivalent to 
0.35, I.3 or 5.5 (12 months) and 0.34. 1.4 or 5.5 (24 months) mg/kg!day for males and 0.43. 1.6 or 6.6 (12 
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months) and 0.40, 1.6 or 6.5 (24 months) mgikglday for females. In neither study were there any changes in 
body weight or food consumption, hematological parameters, clinical signs or abnormal histological findings 
which were related to treatment. There was a dose-related increase in absolute and relative kidney weight in 
both sexes in the 12-month study but not in the 24-month one. This difference was statistically significant 
(108% of control; p < 0.05, Dunnett’s test) only for relative kidney weight in high dose females, partly due to 
greater variability among males; ?he kidney effect was not considered toxicologically relevant in the absence 
of histological abnormalities. Similarly, in the final study, but not the interim one, there was a significant 
decrease in relative liver weight in mid and high-dose females (85% of control; p < 0.05. NemenyiiSidak test) 
without any apparent abnormal histology (Table 5). This liver effect alone, was not considered adverse. 
Therefore, in both studies the NOEL was 240 ppm (5.5 mg/kg/dayj for males. at 12 and 24 months. For 
females, the NOEL at 12 months, based on the increases in absolute and relative kidney weight, was 10 ppm 
(1.6 mg/kg/day). At 24 months . Ae NOEL was 240 ppm ( 26.5 mgikglday) for females, based on no 
effects at the HDT. 

Table 5 Absolute and relative mean liver weights of mice exposed to fenoxaprop-ethgl in the 
diet for 24months (Kramer et al., 1985b). 

I 
Parameter Sex Dose lppm)’ I 

/ 
0 2.5 10 40 

I 
( 

Liver wt. M 1.731.34 (36) 1.72 i .37 (29) 1.72-t _ .24 (29j j 1.83k.29 (31) / 
absolute” F 2.Oli.53 (29) 1.76& .41 (20) 1.69k.20 (24) / 1.7!&.31 (30) I 

/ 
Liver wt. M \ 1 4.735.66 (29) 4.65k.59 (29) 1 4.93i.71 (313 j 
relativeb F ;:;;z ,:;6;?9”,: 1 5.192 1.10(20) 4.961.65 (24)’ j 5.02F.71 (30)’ / 

a/ absolute weight in g FS.D..(nj. at 24 months. 
bl relative weight in % kS.D..(,nj, at 24 months. 
;/ equivalent dosages were: 0.34. 1.4 or 5.5 (M) and 0.4, 1.6 or 6.5 (F) mgikg.day. 
* significantly different from control at p < 0.05 (NemenyiiSidak test). 

Dietary-Dog 

Fenoxaprop-ethyl (HOE 33171; 94% pure) was administered in the diet to beagle dogs, 6 animaIs/sex,dose 
at 0, 3, 15 or 75 ppm for 2 years (Brunk & Kramer. 1985). In an interim report, Brunk et al, 1984 
presented the results of a similar l-year study, also using 6 dogsisex;dose. These doses were equivalent to 0. 
0.20, 1.1 or 5.2 mg/kg/day (male) and 0, 0.18, 0.90 or 4.6 mgikgiday (female) for the Z-year study and 
approximately 0.20, 1 .O or 5.0 mgikglday (male) and 0.16, 0.80 or 1.0 mglkgiday (female) for the !-year 
study. Both studies were acceptable according to FIFRA guidelines. 

In the l-year study (Brunk et al., 19&Q, except for one middose male which was sacrificed on day 106 
due to poor health, all of the dogs survived to study termination without any observed treatment-related 
changes in body or organ weights. food consumption. ophthalmology, hematology, clinical chemistry, 
urinalysis, necropsy and histology dr hepatic and renal function. Thus, the NOEL was 275 ppm (5 



mg/kg/day, male; 4 mg/kg/day, female) with no effects detected at the highest dose tested. 

In the 2-year study, a significant decrease in body weight was measured at 15 and 75 ppm (p < 0.05) in both 
sexes (Table 6) without a significant reduction in food consumption (Brunk & Kramer, 1985). There was 
also a significant reduction in body weight gain at the highest dose for both sexes, 55% of control weight 
gain for males and 49% for females ip < 0.05). The reduction in final body weight at the high and mid-doses 
is considered to be of less toxicological significance, especially since this parameter was unaffected at 12 
months. The liver showed an increase in absolute and relative weight during the course of the study, at all 
dose levels. However, an effect on liver weight, alone, was not considered an adverse effect without 
additional evidence of toxicity. There were no other reported effects, on the same parameters as were 
recorded in the l-year study. Hepatic and renal function tests were conducted at the start and end of both 1 
and ‘L-year studies and at 3-month intervals during the course of each study. The activities of enzymes which 
are indicative of specific hepatotoxic events, aspartate aminotransferase, alanine aminotransferase, alkaline 
phosphatase and lactate dehydrogenase, were measured in the serum and found to be within the normal range. 
There were no dose or time-dependent trends in the activity of any of these enzymes which were treatment- 
related. 

Based on the reduction in body weight gain at 75 ppm, combined with increases in absolute and relative 
liver weight, the NOEL was considered to be 15 ppm. This was equivalent to 1.1 (Mvf) or 0.9 (F) mg/kg/day. 

Table 6 Summary of the chronic effects on mean body weight and mean body weight gain in the dog 
after exposure to fenoxaprop-ethyl in the diet for 24-months @runk & Kramer, 1985). 

Parameter Sex 

0 

Dose (ppm) 

3 15 3- i3 

Body weight, Mb 17.1 16.5 15.2’ 15.5’ 
final, kg Fb 15.9 15.0 15. I’ 13.9’ 

Body weight, %I 3.52 2.92 2.65 1.92’ 
gain, kg F 3.73 3.03 3.38 1.83’ 

a/ equivalent to dosages of 0.20, 1. I or 5.2 (M) and 0.18. 0.90 or 4.6 (F) mg/kg/day. 
b/ 6 animals/dose group. 
* significantly different from control at p < 0.05 (Dunnett’s test). 
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E. GENOTOXICITY 

Gene Mutation 

Bacterial gene mutation experiments were described in two reports (Engelbart, 1979; Hoe&St AG, 1982) 
of which only the latter was acceptable under federal testing guidelines. In the first study. 4 strains of 
Salmonella ryphimurium were subjected to one of 5 doses (+ zero control) of test agent ar I 1.500 pg/piate. 
without rat S9 mixture and 2,500 ,pg/plate, for S9 only. This study showed that there was no evidence of 
mutagenicity but, because there was no cytotoxicity at the HDT, the study was considered unacceptable. A 
repeat study was conducted with an additional (s”) strain of S. typhimurium, a strain oi Escherichia coli and a 
preliminary cytotoxicity test to justify dose selection (Hoeshst AG, 1982). .I\ner 48 to ‘2h incubation at 
37°C positive controls showed mutations in all strains. but there was no test-article induced mutagenic 
activity. In an acceptable study using the yeast Schizosaccharomyces pombe, HOE 33 17 i ~94% pure) was 
applied at 4 doses (+ zero control), both with and without a rat liver S9 microsomal mixture (Mellano, 
1982a). After 4h exposure and 5 days incubation at 32°C. there was no test-article related mutagenic activity. 

Structural Chromosomal Aberrations 

Human lymphocytes were exposed to HOE 33171 (94% pure) at 0. 1, 10. :OO. 1000 tig.ml, with and 
without rat S9 liver microsomes. <or 3h at 37°C in an acceptable study (Meilano, 1982b). Chromosome 
aberrations were measured by r?:ording the abnormal metaphases from IO0 metaphasesdose. Cytotoxicity at 
the HDT was measured as > 80% decline in the number of metaphases. There was no Lst-uricle dependent 
increase in the number of chromosome aberrations and thus. no clastogenic activity. 

In a second study, which was unacceptable because or an inadequate experimental protocol. NMRl mice 
were exposed twice to HOE 33 171 (93% pure) by gavage at 0. 18. 180 or 1800 mgikg K.&t & Jung, 
1984). There was no test-article related increase in micronucleus formation or ;ha.nge in ipolychromatic to 
normochromatic) cell ratio. Thus. no clastogenic activity or changes in cell dynamics in ‘bone marrow were 
observed. 

Unscheduled DNA Synthesis 6DS) 

Wistar rat hepatocyte cultures were exposed to HOE 33171 (96.5% pure) at 0. 1, 3.33. 10. 33.33 or 100 
pg/ml for 3h with ‘H-Tdr, in sextuplicate, in a study which was acceptable mliltenburger. 1987). The assay 
was completed in the presence of 15 mlM hydroxyurea to inhibit S-phase DKA synthesis and UDS was 
measured using LSC. There was no UDS and it was concluded that fenoxaprop&hyl did not induce DNA 
repair in the hepatocytes used. 

Two other UDS studies were considered unacceptable because of inadequate positive control data. They 
showed that fenoxaprop-ethyl probably does not cause mitotic gene conversion in the yew Saccharomyces 
cerevisiae (Meilano, 1982c) or UDS in cultured HeLa cells (Mellano, 1982d). 

In summary, these studies indicate that there is no evidence of genotoxicity under the experimental 
conditions using fenoxaprop-ethyl. Both with and without metabolites. it had no effect in gene mutation. 
structural chromosome aberration and UDS experiments. 
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F. REPRODUCTIVE TOXICITY 

Dietarv-Rat 

In a 2-generation rat reproduction study, which was acceptable according to FIFE;\ guidelines, 
measurements were made of the effects of HOE 33171 (94% purity) on reproductive performance, using tit 
Sprague Dawley strain of rat. (30/sex/dose) for both F, and F, flesh et al., 1985). The diets, containing 0. 
5, 30 or 180 ppm, gave rise to dosages of 0, 0.3, 1.7 or 10.2 (male) and 0, 0.5, 2.7 or 16.4 (female) 
mglkglday for F,; 0, 0.4, 2.3 or 13.7 (male) and 0, 0.5, 3.0 or 17.3 (female) mgikglday for F!. There we:? 
two generations and two matings/generation. No treatment-related effects were reported on adult mortaliT;. 
signs, body weight, food consumption, tstrus cycle, pre-coital interval, mating performance, conception rat?. 
gestation length , gestation indices, live births, viability, sex ratios or developmental parameters. At nuops: 
there were no macroscopic lesions but histopathoiogical examination revealed increased nephrocalcinosis in 
offspring and adult females. Changes in organ weights in both sexes were detected at I80 ppm, as foilows: 
increased relative liver and kidney weights in both adults and offspring (p < 0.001, Student’s t test); &XXGZ 
absolute thymus weight in offspring @ < 0.001). Effects on liver and kidney weights were observed for eact 
litter of both generations (both sexes). Reduced thymus weight was reported for F,X and FIB (both sex% ;. 
The NOEL was 30 ppm for adult (systemic) and developmental toxicity, equivalent to 1.7 (male) and 3.’ 
(female) mgikgiday, based on changes in liver. kidney and thymus weights. The NOEL for reproduc:ive 
toxicity was 2 180 ppm, basted on an absence of significant effects on reproduction parameters at th? HDT 

In a second 2-generation reproduction study, which was unacceptable because of the absence of n&irops~ 
and histopathology data, very similar effects were observed (Becker et al., 1986). Xn additional effect 
reported in this study was a decrease in absolute and relative spleen weight in females at 180 ppm. as IS;?;! 5 
an increased activity of alkaline phosphatase in offspring from all matings. 

G. DEVELOPMENTAL TOXICITY 

GavawsRat 

In a study using Wistar rats, which was acceptable according to FIFRA guidelines. (Baeder ef al.. 19822, 
technical fenoxaprop-ethyl (93.0% pure) was given by daily oral gavage to groups of 20 dams per dosage. :r 
gestation days 7- 16 at dosages of 0, 10, 32 or 100 mgikglday (Table 7). Signs of maternal toxicip. at th? 
highest dose only, included a slight decrease in food consumption and weight gain compared with controls 
and piloerection. Also, although not statistically significant by Fisher’s exact test (p < 0.05), there was a 104 
rate of abortion at the highest dosage. compared with 0% in the other 3 groups. Fetal effects included 
reduced weight and length compared with controls. These effects were significant only at 100 mg:kg;dav. iz 
increased incidence of skeletal anomalies was also observed, retlecting weak ossification at three sites. at S< 
highest dose. Similarly, increased visceral anomalies. such as distension of the renal pelvis, were obsemai x 
the HDT. The maternal and developmental NOELs were 32 mglkgiday. 

Similar effects were observed in a second study, at identical dosages, using Charles River CD (SD! rats. 
which was unacceptable to DPR because of inadequate analysis of the dosing solutions (James et al., 1983‘1. 
However, this report showed dose-dependent increases in both skeletal and visceral fetal anomalies (Table 8). 
The increased frequency of visceral anomalies occurred at both 32 (p < 0.01) and 100 (p < 0.001) mg kg/da: 
and gene&v reelected an increased incidence of dilation of the kidneys and ureters. Skeletal anomalies we:? , 
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Table 7 Incidence of developmental effects in Wistar rats after treatment with fenoxaprop+%hyl during 
gestation. 

Parameter Dosage (mg/kg/d) 
Vehicle control 10 

early abortion, fetal death o/20 O/20 

mean fetal wt., +s.d. 3.34 f .37 g 3.26 + .I6 g 
(n = 232) (241) 

mean fetal length, +s.d. 3.61 5 .12 cm 3.60 5 .06 cm 

skeletal anomaiiesb l/120 31127 

, renal pelvis distendedb O/120 21127 
* s~gn~t~~~.Iy different from control at p < 0.05 
*** significantly different from control at p < 0.001 
al Student’s t test, unpaired. 
bl number/total number of fetuses examined. 
cl Fisher’s exact test 

32 :@I 

o/20 li40 

3.25 + .20 g 2.97 2 .20-= 
(232) ! 204) 

3.59 * .13 cm 3.52 5 .ll” 

51120 iSi106- 
3/120 11.106- 

Table 8 Incidence of developmental effects in Charles River (SD-derived) rats after treatment with 
fenoxaprop-ethyl during gestation. 

Parameter 

mean maternal liver wt. 
relative body weight 

Dosage (mgikgld) 
Vehicle control 10 32 iO0 

14.95 g 13.83 g 15.29 g 16.11 gy 

mean fetal wt. 3.40 g 

visceral anomalies 
number fetuses/ total 51114 
number litters/ total 3124 
mean % fetuses per litter 4.2% 

skeletal anomalies 
number fetuses/ total 6/l 13 
number litters/ total 6124 
mean % fetuses per litter 8.8% 

* slgmtlcantly ditierent from control at p < 0.05 
** significantly different from control at p < 0.01 
*** significantly different from control at p <O.OOl 
a/ Williams’ test. 
b/ Kruskal-Wallis test. 
cl Fisher’s exact test 

3.41 g 3.41 g 3.05 g- 

91131 18/111” ‘1 116- 
6124 12124”’ iOs21- 
7.5% 16%” 18.3%- 

21/135* 171111% 3i. 119- 
14124” 1 l/24 i9;24- 
16.9% 14.6% 21.9%- 
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also significantly more common than in the control group, at all three doses, regardless of whether the fetus 
or the litter was the experimental unit. These anomalies were manifestations of reduced ossification. 
principally affecting the cranial centers and the sacrocaudal vertebral arches. Reduced fetal body weight was 
also apparent at the high dose. Although the toxicological significance of an increased number of either 
skeletal or visceral anomalies may be equivocal, the presence of both types simultaneously increases rhz 
biological significance of these tindings. Thus, in this study, the maternal NOEL was > 100 mg/kgida]l-, 
because an increased liver weight alone is not considered adverse, and the developmental NOEL, 10 
mg/kg/day, based on increased skeletal and visceral anomalies. Because the NOEL for developmental toxicity 
is lower than that for maternal toxicity, it is unlikely that the fetal anomalies were a direct result of matemai 
toxicity. 

In a third study, which was also unacceptable to DPR because of the lack of analytical data for th? dosing 
solutions, (Baeder et al., 1986), technical materiai was given at the same dosages to groups of 20 to ‘12 
pregnant Wistar rats by gavage. ,Clatemal and developmental NOELs were considered to be > 100 mg. kg, the 
HDT. 

Dermal-Rat 

Technical fenoxaprop-ethyl (HOE 33 17 1; 96.5 % pure, was administered dermaily on days 6 to i5 X’ 
gestation at dosages of 0, 100. 300 or iOO0 mgikgiday to groups of 25 pregnant Wistar rats ?er groun for 6 
hours/day (Leist et al., 1984a). Only local effects close to the site of application were observl=d i.e. dight 
erythema. No test-article differences were found in the mean number of implantations, resorptions. !?z+.i 
weight or evidence of embryoniciteratogenic potential. The maternal and developmental NOEL was 2 :OOO 
mg/kg/day. Because of inadequate analysis of dosing soiutions. this study is unacceptable fo DPR. 

Gavage-Rabbit 

In two experiments which, when considered together. constitute an acceptable study, ienoxaprop-ethyl 
@-IOE 3317 1; 93 % and 96.2% pure) was administered by gavage on days 7 to 19 of pregnancy at dosages of 
0. 12.5, 50 or 200 mg/kg/day (Baeder et al., 1982b) and 0. 2, 10 or 50 mgikgday (Baeder et al.. 1983) to 
!5 Himalayan rabbits per treatment group. The maternal NOEL was established at 2 50 mg.;kg!day :n ihe 
two studies. based on increased abortions and reduced food consumption during the tirst 3 weeks oi -he Ilrst 
study at 200 mg/kg/day (both significant at p < 0.05) and no significant effects at 50 mgikg!day. 

The developmental NOEL in the first study was established at 50 mg/kg/day, based on growth retardation. 
reduced survival rate, diaphragmatic hernias (8% vs. 0 to 1.3%, control) and increzA incidence ot‘ a 13th. 
rib (41% vs. 0 to 10%. control) at 200 mglkgiday. In the second study the NOEL was 250 mgikg. day. due 
to there being no effects at the HDT. 

Dermal-Rabbit 

Technical fenoxaprop-ethyl (HOE 33171; 96.5% pure) was administered dermaily for 6 hours/day on days 
6 to 18 of pregnancy at dosages of 0, 100, 300 or 1000 mgikglday to 16 dams per treatment group (Leist et 
al., 1984b). The developmental and maternal NOELs were 2 1000 mglkglday since there were no ?ff~~ at 
the HDT. This study was unacceptable due to the lack of dose solution analysis. 

23 



Gavage-Mouse 

Technical fenoxaprop-ethyl (HOE 33171; 96.2% pure) was administered by gavage on days 6 to 15 of 
pregnancy at dosages of 0, 2. 10 or 50 mglkgiday to 30 dams per treatment group (James et al., 1985). No 
treatment-related differences in reproductive parameters were noted. The only maternal effect was a 26% 
increase @ < 0.01) in absolute liver weight at the highest dosage, which alone, is not considered adverse. The 
NOEL for developmental and maternal effects was 250 mglkgiday. This study was considered unacceptable 
because of the lack of analysis of dosing solutions. 

Gavape-Monkev 

Technical fenoxaprop-ethyl (HOE 33 17 1; 96 2% pure) was administered by gavage on days 20 to 50 oi 
gestation at dosages of 10 or 50 mg/kg/day to 33 and 11, respectively, pregnant Cynomolgus monkeys 
(Osterburg, 1984). No untreated, concurrent zontrois were run and for this reason, historical control data 
from the laboratory conducting the study were obtained. The results of this supplemental study are 
summarized in Table 9. No adverse developmental effects were observed. even at the highest dosage. thus 
giving a developmental NOEL of 250 mgikgiday. The NOEL for maternal toxicity was initially considered 
to be < 10 mgikglday, baaed on 24% abortions at this dosage level. However, historical control data show a 
range of 0 to 40% for abortions, making this measure of matzmal toxicity uncertain. Although there was a 
trend, suggesting a possible dose-dependency <or rate of abortions, there was no significant difference 
between the historical control and dosed monkeys using Fisher’s exact test cp=O.3). Maternal mortality 
(45%) was reported, with the first death occurring after the P”. daily administration at 50 mgikglday. 
Necropsies showed nephritis, tubular nephrosis. enteritis with hemorrhagic ulcera in the stomach. chronic 
nephropathy with hemorrhagic ulcera in the stomach and pneumonia with slight enteritis, in me 5 individuais 
which died. Because diarrhea and reduced food intake at 10 mg!kg/day were probably a result of sesame l,ii. 
which was used as vehicle for intubations, the maternai NOEL in this study was considered to be 10 
mglkglday. 

Table 9 Incidence of effects in Cynomolgus monkeys after treatment with fenoxapropethyl during 
gestation (Ckterburg, 1984). 

1 
Effect Dosage (mglkgiday) Historical contra? ! 

10 50 

Maternal death o/2 1 5111 not available 
(0%) (45%j 

Abortions 5i21 3/11 mean !8%’ 
(24%) (27 %) range O-N% 

a/ supplemental information provided by registrant owing to me absence ot concurrent controls. 
b/ n= 15 studies for abortions. 

A summary of the (9) developmental toxicity studies is presented in Table 10, below. Except for the (two) 
studies noted. the maternal and developmental NOEL values were the same. 



Table 10 Summary of Developmental Toxicity studies with fenoxaDropethd 

SPECIES/STUDY 

Rat - gavage 

Rat - gavage 

Rat - gavage 

NOEL 
Developmental (mg/kg/day) 

32 

lob*’ 

2100 

Reference 

Baeder et al., 1982a 

James et al., 1983d 

Baeder et al., 1986d 

II Rat - dermal I -21,000 I L&t et al., 1984ad II 

Rabbit - gavage 

Rabbit - gavage 

5(f” Baeder et al., 1982b’ 

250 Baeder et al., 1983 

Rabbit - dermal 

Mouse - gavage 

>l,OOO 

250 

Leist et al., 1984bd 

James et al., 198~5~ 

II Monkey - gavage I rso’ I Osterburg, 1984’ II 

a/ reduced fetal weight 
b/ increased skeletal and visceral anomalies 
c/ maternal NOEL > fetal NOEL. 
d/ unacceptable: lack of analysis data on dosing solutions 
e/ when combined, these studies satisfy FIFRA requirements 
f/ maternal NOEL was 10 mgAcg/day, based on maternal mortality at 50 mg/kg/day. 
g/ supplementary 

H. NEUROTOXICITY 

Delayed neurotoxicity studies are not required under current FIFRA study guidelines. 
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I. SPECIAL TOXICITY STUDIES: HEPATOTOXICITY 

Dietarv-Rat 

A supplemental study was undertaken to identify any potential hepatotoxizni ~1 zz-z :r *,3:>- .-r?z 
histology or biochemistry in the rat, strain WISKf (SPF71) (Ebert et al., 1932a,. Srr~s :t :5 -if, 5~ :is< 
were fed diets containing fenoxaprop-ethyl (HOE 33171; > 96% pure) at (3. I :r It’ xc ?r 1-2 Z~T II;-;-: 
were equivalent to dosages of 0, 0.2 or 1.9 mg/kg/day (males) and 0, 0.2 >r 3.1 -4 *e.z; in-; 
Groups of S/sex/dose were sacrificed at the conclusion of this period and +zz :A x 1.1 27.1 r+.z:~z-.~ 

There were no abnormal effects observed during the study: behavior, general ;-;i& :+:i~ &zc :z:s- L:a:i 
and water consumption, absolute and relative liver weights, peroxisomal proiiiz~:~ ZUZ&I:~_~ ;+~=‘zt-i: 
and enzyme induction (catalase? aminopyrine Ndemethylase and cytochrome 2 :~zzz rz: ~1 :mll;- T: 
control values. The NOEL was therefore 2 1.9 (male> and 22.0 (female; ~5; 27. :‘-,-Ys 1: :t: Y5.z z 
the highest dose tested. 

Dietarv-Mouse 

A similar supplemental study to the rat hepatotoxicity one was conduct& zq z< 3:~. ::iz K ,&ic 
(SPF71) (Ebert et UZ., 1982b). The equivalent dosages were 0, 0.4 or 3.6 ~5 z~ 1. 1 2 :r : _ +rz~_t 
mg/kg/day. In this experiment some abnormalities were noted: at the end ci zt :--zzt :c IC.. T~:T- i_‘~f:i 
showed reduced levels of glutathione. 80 to 85% of control (p < 0.05) and !c 12.. r zz-z?~ ::ZZZ-.Z 
activity to 150% of control (p<O.O5). This enzyme is a marker for peroxiscmz :r:tlz-z~:~z ?t ~:-a--:; ; 
cytochrome c reductase, a mitochondrial enzyme. was elevated (slightly) oti) .z ..:Q I~IYC TZYZ”; = f. cz 
dose males (p < 0.05) and was therefore of doubtful toxicological significant. ?.zt ;z~t 3: :: ;-i:-~:._ci:~. 
significant changes in the activity of aminopyrine Ndemethylase, a microscw ~‘f~:~,.l:~l--=~~ll~.~~i 
enzyme. 

Because these biochemical changes were not associated with any macroszf;: :r ~ir:x::~ I 1-g ! 
hepatotoxicity and because they disappeared after 28 days recovery period. ZL~ : i ze :~II:~:~~~::~ z!?..z 
were considered likely to be of toxicological significance. 
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IV RISK ASSESSMENT 

A. HAZARD IDENTIFICATION 

Potential adverse effects, primarily retlecting hepatotoxicity, have been identified in acute, subchronic and 
chronic studies, using various animal species. In acute and sub-chronic studies, hepatomegaly was consistently 
observed, usually without an effect on body weight. Hepatomegaly following subchronic administration 
invariably reversed, whenever treatment was discontinued. However, effects on liver biochemistry and 
histology were sometimes also reported. There were no remarkable effects on liver enzymes which are 
commonly induced by xenobiotics but alkaline phosphatase increased significantly in subchronic studies in rat, 
mouse and dog. No studies were ,zompieted which investigated the effects of fenoxaprop-ethyl on tnzymes 
involved in lipid metabolism. Inhibitors of acetyl CoA carboxylase. the target enzyme of fenoxaprop, have 
the capacity, in mammals, to alter blood lipid levels. In the male rat. a reduction (p < 0.05) in blood 
cholesterol and total lipids in a chronic study (Kramer et ol., 1985a) may be a reflection of inhibition of this 
enzyme. However, in the female mouse, there was an increase in blood cholesterol at the HDT, in a 
subchronic study (L&t et al., 1981). Male mice in this study showed an increase in total lipids at the two 
highest doses. It is therefore possible that many of the effects reported in acute, subchronic and chronic 
studies are manifestations of a compromise of normal liver function. Atrophy of the splenic capsuie and 
thymus in the dog (Brunk et al.! 1980) and of the thymus in the rat Vesh et al., 1985) could retlect toxicity 
to the immune system. However, there are insufficient data available from these studies to evaluate the 
immunocompetence of the animals. 

Acute Toxicitv 

Toxic effects following short-term exposure were identified mainly in developmental toxicity studies. Nine 
such studies were submitted, using four different animal species (Table 10). In general, the NOEL values ior 
developmental and maternal toxicity were similar, indicating a lack of a specific developmental effect. In one 
study, however. (James et al., 1983) fetal effects were observed at lower dosages than were maternal effects. 
These took the form of increased frequencies of skeletal and visceral anomalies. with a LOEL of 32 
mgikglday and a NOEL of 10 mgikglday. The NOEL for maternal toxicity was 2 100 mg!kg/day, the HDT. 
This NOEL was based on the lack of significant toxicological effects at this dosage. 

In a developmental toxicity study using the Cynomolgus monkey. a developmental NOEL of 250 
mgikgiday was determined, along with a maternal NOEL of 10 mgikgiday (Ckterburg, 1984). A high rate of 
abortions was reported, at both doses, and 45% maternal mortality at 50 mgikgiday (0% at 10 mgikgiday). 
There was no concurrent control, but the rates of abortions, although high, were within the range of historical 
controls. Because the tirst mortality was observed after only eight doses, this can be considered an acute. 
treatment-related effect with a maternal LOEL of 50 mg/kg!day and a NOEL of 10 mgikgiday. 

In addition, U.S. EPA considered the rabbit NOEL also to be 10 mgikgiday (Baeder et al., 1983), based 
on fetal mortality at 50 mgikgiday. However, in reviewing this study, together with Baeder ef al., 1982b. ;1 
NOEL of 50 mgikgiday was determined for maternal and developmental toxicity. on the basis of significantly 
increased abortions and fetal anomaliesi’growth retardation occurring only at 200 mg/kg/day, the HDT. 

The NOEL of 10 mg/kg/day, based on increased rat fetal anomalies and mortality in pregnant Cynomolgus 
monkeys was, therefore, used to calculate margins of safety for acute dietary and short-term occupational 
exposures to fenoxaprop-ethyl. 
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Subchronic 

Subchronic toxicity by dietary exposure to fenoxaprop-ethyl was expressed in a 30day r~~~s..e -XXI :i -,-s 
toxicity i.e. increased absolute and relative weight with abnormal histopathology, with a LSEL :i 5 2 
mg/kg/day and a NOEL of 1.9 mgikglday in females (L&St et al., 1981). This NOEL was xxu -2 x 
calculation of MOS values for seasonal worker exposure because 30 days is close to the &raCn :< ~3 
spraying season for rice. 

A feature of the subchronic srudies was that. whenever reported, treatment-reiated effezzs i%q~zr~ VYZ 
time following the discontinuation of treatment. Such reversibility occurred after a t-week :+-c-.Y-~ ;C-KC z 
3-month rat (Donaubauer et al., 1981), 3-month dog (Brunk et al., 1981), 2liiay rat KXmann. 1% ;ZLI 
6-week rat studies (JAst et al., 1984c). 

Chronic Toxicity 

Potentially adverse, chronic effects were identified in 2-year feeding studies in rat. rnouq XC CC,;. 
Effects on organ weights were observed in rodents, along with calcareous deposits in the reti ;e’+-> z 
effects on adrenal histology. The female rat and mouse had 2-year NOEL values of 2.0 ti : .5 -II -s 2-i 
respectively. The lowest chronic NOEL was observed in the 2-year dog study where rtiuzi Vq ~f:zz 
gain, reduced body weight and increased relative liver weight were reported, with a NOEL ? 1. : z -& ~2:. 
for the male and 0.9 mg/kg/day for the female. Analogous to the reversal of eff~ts follnu-ng Y~DZI 
discontinuation in subchronic studies, adaptability was often noted in Lhronic srudies with zt :CCZCC 
consumption of fenoxaprop-ethyl. For example, reversible chronic interstitial pyelonephrir5. :CXIX 2 5: 7 
of males in a 3-month dog study at 75 ppm. (Brunk et al., 1981) was not observed (at ;?O ?crn I -->zz I _ 
Z-year studies (Brunk et al., 1984; 19833. A NOEL value of 0.9 mgikgiday was used tc :&;‘J.z I !4 C5 .i- 
chronic dietary exposure to fenoxaprop-ethyl. 

Two definitive multi-generation rat reproduction studies were conducted for fenoxaprop+z&> __ ;:tii~q ZZ- 
similar results (Tesh et al., 1985; Becker et al., 1986). The only statistically significant. >c~:~,xz Z?C: 
occurring in these studies were on organ weights: increased absolute and relative liver we~gnts of: ~i=ii> x 
offspring; increased absolute and relative kidney weights in offspring; decreased absolute ti ~2z.t Z~.-IIL-L; 
weights in offspring. In one of these studies there was also a consistent decrease in splwn .*;-e&~ z !zz+ 
(~~0.05). The LOEL for these effects was 180 ppm and the adult and developmental NOEL ‘a-s :I: TC- 
equivalent to 1.7 mglkgiday. U.S. EPA established a maternal NOEL of 5 ppm. based tin :zu;z %:IX .TU: 
levels in parents and reduced body weight in offspring. This was the basis for the U.S. EP.4 ?. s~;f.P~t I,:\-2 
(RfD), the equivalent dosage (0.25 mgikgidayj being divided by a 100 uncertainty factor. $vin$ 1:. XI-! 
mg/kg/day. However, the toxicological relevance of the effect on lipid levels is unclear :c7 3PK XGJZ : 
the lack of dose-dependency. Furthermore. although total cholesterol and total lipid levels aer? <.cc- 
reduced in parents (FJ1) at 180 ppm, these levels were increased in offspring (F,B). Si&tirYzn<: ->-- .A. -c-‘--w 
body weight gain in pups only occurred at 180 ppm. 

Oncogenicitv 

There was no evidence of oncogenicity in chronic studies in rat, mouse and dog (Kramer c’r ti.. 19%: 
Kramer et al., 1985 a,b; Brunk & Kramer, 1985). 
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B. EXPOSURE ASSESSMENT 

Occunational Exnosure 

Absorbed daily dosage (ADD) and seasonal average daily dosage (SADD) were estimated for aerial 
application using a surrogate study of worker exposure to the rice herbicide Londax.@ For ground 
application, a surrogate study used a WHIP@ occupational exposure study on soybean (Volume II). Because 
of the strictly seasonal use of WHIP@ on rice, the reversal of sub-chronic toxicity following a recovery period 
(Section IV-A), and the lack of oncogenicity in the long-term studies, calculations of annual (AADD) and 
lifetime (LADD) worker exposure were considered inappropriate. Furthermore, only one analog of WHIP,B 
tluazifop-butyl, is presently registered in California. for soybean (a minor crop) and cotton. 

Mixer/Loader 

The exposure of a mixer-loader involved in aerial application to rice of WHIP resulted in an estimated 
mean absorbed daily dosage of fenoxaprop-ethyl of 2.9 + 1.6 pglkgiday (ADD) and a mean seasonal exposure 
of 1.2 pg/kg/day (SADD) (Table 11). 

Applicator 

For a pilot applying WHIP@ to rice, the equivalent means of absorbed daily dosages of fenoxaprop-ethyl 
were 52+42 pg/kg/day (ADD) and 22 pg/kg/day (SADD) (Table 11). 

Ground application activities resulted in analogous ranges of dosages of 1.0 to 22 pgikglday (ADD) and 
0.29 to 6.3 pg/kg/day (SADD) (Table 11). 

Flagger 

The exposure of a flagger involved in aerial appiication to rice resulted in an estimated mean absorbed 
daily dosages of 43 +40 pg/kg/day (ADD) and seasonal exposure of 18 pg/kg/day @ADD) (Table 11). 

Table 11 Worker exposure to fenoxaprop-ethyl.’ 

WORKER ADDb pg/kg/day* SADD”.’ pg/kg/day* 

Pilot’ (n = 3) 52 f 42 (1O)p 22h 

Mixer-Loader’ (n= 3) 2.9 f 1.6 (10) 1.2h 

Flagger’ (n = 3) 43 * 40 (10) 18” 

Ground Application’ (n = 3) 1.0 to 22 (3) 0.29 to 6.3’ 
a/ see Volume II for calculations ot worker exposure, based on surrogate data tram a Londax@ study. 
b/ ADD = Absorbed daily dosage; c/ SADD = Seasonal average daily dosage. 
d/ Mean ADD or SADD i S.D., aerial; range for ground applicators. 
e/ Application season = 35 days (25 - 60 after planting). 
f/ Londax@ study conducted at three sites, over 10 days and a total of 80 loads. 
g/ Number of person/exposure days. 
h/ Application days = 15 (aerial) per season; i/ Application days = 10 (ground) per season. 
j/ Whip@ study conducted with 3 persons, on 1 day with a total of 20 loads. 
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Dietarv Fmosure 

Residue Data 

Human dietary exposure is estimated from consumption and possible residues on commodities with 
established tolerances for direct food uses. Data on secondary residues in animal tissues are also necessary; r‘or 
estimating human dietary txposures. The sources of residue data include surveillance programs conducted by 
the DPR and Federal agencies, field trials, and survey studies by registrants. Residue data obtained from the 
monitoring programs are preferred for human dietary assessments since they are a more realistic estimate dt’ 
potential exposure. When residues are at levels higher than established tolerances. they are not utilized in the 
dietary exposure assessments since they are illegal. In the absence of any measured residues, the DPR 
dietary exposure assessments utilize surrogate data from the same crop group as detined by U.S. EPA or 
theoretical residues equal to U.S. EPA tolerances. 

The DPR has four major sampling programs: 1) priority pesticide. 2) preharvest monitoring, 3) producz 
destined for processing, and 4) marketplace surveillance. The L. S. Food and Drug LAdministration (FD.4 
has two monitoring programs for determining residues in food: :l) regulatory monitoring and (2) total diet 
study. The former program. like the DPR marketplace surveillance program, examines produce and 
processed foods at the wholesale and retail levels of trade, as well as imported produce at the point of entry;. 
The total diet study determines residues in foods after they have been prepared for <onsumption. The Nation& 
Residue Program of the c’. S. Department of Agriculture (USDA) provides data for potential pesticide 
residues in meat and poultry. These residues in farm animals can occur from direct application. or 
consumption of commodities or by-products in their feed. 

The residue data for fenoxaprop-ethyl (Table 12) used for dietary exposure assessment were obtained ri:,m 
extensive field trials performed by the registrant. In 34 trials on rice. conducted over a j-year period on 1” 
different varieties, the combined residues (fenoxaprop-ethyl. fenoxaprop and benzoxazoione metabolite) w?rz 
<0.02 ppm, the limit of detection (LOD). The rates or‘ application were ti.3 and 0.4 lb a.i.iA, compared .xirh 
the maximum label rates of 0.2 lb/application and 0.3 lb/season. and the pre-harvest interval (PHI) was 5’ :o 
131 days. The studies used both ground (n=22) and aerial (n= 12) applications. Residues were found to 
dissipate rapidly; within 30 days of application, the combined residues were below the tolerance for rice i.2. 
0.05 ppm. the limit of quantification (LOQ), lending support to the established PHI of 80 days. 

The residue levels for cattle and milk were obtained from a cattle metaboiism study conducted using 
fenoxaprop-ethyl and its benzoxazolone metabolite (Hoechst, 1987). These were administered in the diet at 
concentrations equivalent to 0 .2, 0.6 and 2 ppm of each chemical for 4 weeks. resulting in residues in meat 
and milk below 0.01 ppm (LOD). Residue data were not made available by the registrants for peanuts. 
soybeans, wheat and other animal products for which tolerances have been granted by U.S. EPA in 40 CFR 
180.430 or for barley, for which a temporary tolerance is valid until 4-10-1994 (Table 12). 
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Table 12 Fenoxaprop-ethyl residue database from registrant monitoring.’ 

Commodity Tolerance Studies RESIDUE 
@pm>” (n) Highest, ppm Ma, ppm 

Rice grain, straw 0.05 34’ < 0.02 < 0.02 
Rice, processedd 0.05 4 < 0.02 < 0.02 

Peanuts 0.05 - - 

Soybeans 0.05 

Wheat, grain 0.05 
straw 0.5 

Cottonseed 0.05 - - 

Barley’ 0.05 

Cattle 0.05 1g so.01 zzo.01 

Goats 0.05 

Hogs 0.05 

Horses 0.05 

Sheep 0.05 

Milk 0.02 1g < 0.01 co.01 
Hoechst Field Trials: Rice 1983-S; 1985a,b; 1987. 

b/ Federal Register 40 CFR 180.430. 
c/ 34 individual field trials conducted in AR, CA, LA, MS and TX at 0.2 and 0.4 lb./A. 
dl grain, straw, hulls, bran and milled grain (polished rice). 
e/ 4 field trials in LA, MS, MO and TX at 0.2 and 0.4 lb./A. “Fenoxaprop-ethyl: Magnitude of the 

Residue - Processed Food/Feed.” Hoechst-Roussel report; Record #115960, 1992. 
f/ Temporary tolerance which expires on 4-10-1994. 
g/ “HOE-033171 - Ruminant Feeding study” Hoechst Study No. A36705, 10/19/87. 

Acute Exposure 

Because this pesticide has not been used previously in California, residues of fenoxaprop-ethyl and its 
degradates have not been monitored by DPR. FDA has monitored several crops in other states for 
fenoxaprop-ethyl residues since 1989, without detecting any residues. Data from field trials conducted by the 
registrants confirm the lack of persistence of fenoxaprop-ethyl residues in rice (Hoechst field Trials: Rice 
1983-5; 1985a,b; 1987). These trials indicated no detectable residues in rice; thus the LOD of 0.02 ppm was 
used as a default value for assessing acute, dietary exposure (Table 12). 
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Chronic Exposure 

Because the surveillance data did not indicate any detectable residues in rice (Table 121, 50% of the LOD 
of 0.02 ppm, i.e. 0.01 ppm, was used as a default value for assessing chronic dietary txposure. 

Dietarv Assessment 

Acute Exposure 

Estimates of potential acute dietary exposure used the highest measured residue values at or below the 
tolerance for each commodity. These were 0.01 ppm (milk and cattle), 0.02 ppm (rice) and 0.05 ppm 
(peanuts, soybeans, wheat grain, cottonseed, goats, hogs, horses, sheep). The following assumptions were 
used to estimate potential acute dietary exposure from measured residues: (1) the residue does not change 
over time, (2) the concentration of residue does not decrease when the raw agricultural commodity WAC) is 
washed, (3) processing of RACs into various food forms does not reduce or increase the residue 
concentration, and (4) all foods that are consumed will contain the highest reported residue. The third 
assumption is not contradicted by the results of the four processed rice residue studies: no detectable residues 
were recovered (< 0.02 ppm), the same as for raw rice (Table 13). 

Acute dietary exposure analyses were conducted using the Exposure-J” software program developed by 
Technical Assessment Systems, Inc. (TAS). The Exposure4- program estimates the distribution of user-da); 
(consumer-day) exposure for the overall U.S. population and specific population subgroups (TAS. 1992a). -\ 
user-day is any day in which at least one food from the specific commodity list is consumed. The 
consumption analysis uses individual food consumption data as reported in the 1987-88 USDA Yationwidz 
Food Consumption Survey (USDA, 1987-88). 

Based on the 99. percentile of user-day exposures for all specific population subgroups. the potential acute 
dietary exposure of fenoxaprop-ethyl from the labeled use on rice ranged from 0.03 to 0.2 pg/kg/day (Table 
13). Pregnant. non-nursing females of 13 + yrs. had the lowest potential acute diet- exposure to 
fenoxaprop-ethyl and non-nursing infants had the highest potential exposure. The compizte dietary ?.xposurz 
analysis is presented in Appendix B. 
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Table 13 Potential acute dietary exposure to fenoxaprop-ethyl residues in rice and in all commodities 
with U.S. EPA tolerances. 

95*. nercentile of dietarv exnosure (&kg-day) 

Population subgroup RICI?’ ALL COMMODITIESb~d 

us Pop. ail seasons 
Western Region 
Hispanics 
Non-Hispanic Whites 
Non-Hispanic Blacks 
Non-Hispanic Other 
Infants (nursing) 
Infants (non-nursing) 
Children (1-6 yrs) 
Children (7-12 yrs) 
Females (13-19 yrs) 
(not pregnant, not nursing) 

Females (13 + yrs) 
(pregnant, not nursing) 

Females (13+ yrs) 
(nursing) 

Females (20+ yrs) 
(not pregnant, not nursing) 

Males (13-19 yrs) 
Males (20+ yrs) 
Seniors (55+ vrs) 

0 051 0.590 
o&9 0.589 
0.075 0.610 
0.038 0.584 
0.064 0.620 
0.144 0.627 
0.064 0.355 
0.233” 1.05 
0.091 1.09 
0.074 0.72 1 
0.043 0.382 

0.029 0.289 

0.048 0.326 

0.039 0.281 

0.051 0.429 
0.039 0.329 
0.030 0.281 

a/ 0.02 ppm, LOD. 
bi Residues = LOD or tolerance i.e. 0.01 ppm for beef, veal and milk; 0.02 ppm for rice; 0.05 ppm for 

soybean, wheat, cottonseed, peanut, barley, goat, sheep, pork. 
” based on 49 % of person days being user-days; range 18% to 49%. 

a user-day is any day on which at least one food item from the specific commodity is consumed. 
d/ based on 100% of person days being user-days; range 98.2% to 100%. 
J 49% of person days are user-days for non-nursing infants. 

Potential acute dietary exposure was also determined for all commodities with U.S. EPA tolerances, using 
the Exposure-4‘ program (Table 13). Although rice is the only crop for which a tolerance is being applied in 
California, other crops can be treated with fenoxaprop-ethyl in other parts of the USA and legally imported 
and sold in California, provided that the residues are not above the tolerance. Based on the 9sb. percentile of 
user-day exposures for all specific population subgroups, the potential acute dietary exposure to fenoxaprop- 
ethyl from all labeled uses ranged from 0.28 pg/kg/day for non-pregnant, non-nursing females of 20+ yrs., 
to 1.09 pg/kg/day, for children (1-6 yrs.). The complete dietary exposure is presented in Appendix B. 
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Chronic Exposure 

Estimates of potential chronic dietary exposure used the average of measured and “below detection iimit” 
residue values for rice. All measured residues were below the LOD. The default procedure assumed that 
“below detection limit” residues were equal to one-half (50%) of the LOD for rice (0.01 ppm). The following 
assumptions were used to estimate potential chronic dietary txposures from measured residues: 1) the residue 
level does not change over time, _ ‘) residues are not reduced by washing the MC, 3) processing of the RACs 
into various food forms does not r&uce or increase the residue concentration, and 4) exposures to a 
commodity at all reported residue levels do occur, i.e. a commodity with the average zlculated residue is 
consumed every day at an annual average level (dosage). 

The potential chronic (annual) dietary exposure from rice residues was calculated using the Exposure-l” 
software program of T,4S, Inc. {TAS, 1992b). The food consumption data for the chronic analysis was also 
based on the 1987-88 USDA Nationwide Food Consumption Survey (USDA, 1987-88). The program 
estimates the annual average exposure for ail members of a designated population subgroup (Table 14). 

The mean potential Lhronic dietary txposure to fenoxaprop-zthyi for all population subgroups, consuming 
only rice. ranged from 0.001 to 0.012 pgikgiday. The population subgroup of non-nursing infants had the 
highest potential exposure. The zompiete chronic dietary exposure malysis is presented in Appendix B. 

Potential chronic (annual) dietary exposure also was calculated for all commodities with U.S. EP.r\ 
tolerances, to allow for their possible legal importation into California. using the Exposure-l” software 
program developed by TAS, Inc. (Table 14). The residue levels used in this calculation were 50% of the 
LOD for those commodities for which residue data were available i.e. rice. beef, veal. milk and 50% of the 
toierance for those commodities for which residue data were not suppiied i.e. soybean, wheat, cotton. peanut. 
goat, sheep. pork. The mean potential chronic dietary exposure for all population subgroups ranged from 
0.038 to 0.269 pgikg!day. Nursing infants had the lowest potential exposure and children i 1-6 yrs.j had the 
highest potential exposure. The complete chronic dietary exposure anaiysis is presented in Appendix B. 

Combined Exwsure 

Occupational and Dietary: Acute 

For rice containing theoretical residues of 0.02 ppm (LOD) of fenoxaprop-ethyl, the acute dietary exposure 
estimate was 0.03 to 0.14 pgikglday, for the population subgroups that may be involved in WHIP@ use 
(Table 13). These quantities would have little effect on thz occupational ADD and SADD values for pilots. 
mixer-loaders or flaggers. For ground application, however, the ADD would increase from the range of 1 .O 
to 22 pglkgiday to a maximum of 1.1 to 22 pg/kg/day. Similarly. the SADD would increase from a range of 
0.29 to 6.3 to a maximum of 0.13 to 6.4 ,ug!kgiday. This ztlculation may overestimate the exposure because 
it assumes that seasonal dietary consumption of rice will be at the defauit acute 95’“. percentile dietary level. 

Occupational and Dietary: Chronic 

The limited duration of the season of application (35 days) makes annual and lifetime (chronic) worker 
exposure calculations inappropriate. Moreover. the actual application period is only 15 days (aerial) or 10 
days (‘ground) out of any 35 day season (Volume II) and there is no evidence that the effec-rs from short-term 
exposure are cumulative and repr=ent a long-term health hazard. 



Table 14 Potential chronic (annual) dietary exposure to fenoxaprop-ethyl residues in rice and in all 
ammodities with U.S. EPA tolerances. 

Dietary exnosure (uglkedav) 

Population subgroup RICF ALL COMMODITIESb 

us Pop. ail seasons 
Western Region 
Hispanics 
Non-Hispanic Whites 
Non-Hispanic Blacks 
Non-Hispanic Other 
Infants (nursing) 
Infants (non-nursing) 
Children (1-6 yrs) 
Children (7-12 yrs) 
Females (13-19 yrs) 
(not pregnant, not nursing) 

Females (13+ yrs) 
(pregnant, not nursing) 

Females (13+ yrs) 
(nursing) 

Females (20+ yrs) 
(not pregnant, not nursing) 

Males (13-19 yrs) 
Males (20+) 

0002 0.102 
0:002 0.104 
0.005 0.091 
0.001 0.101 
0.003 0.101 
0.008 0.124 
0.003 0.038 
0.012 0.203 
0.003 0.269 
0.003 0.172 
0.002 0.088 

0.001 0.075 

0.003 0.082 

0.001 0.088 

0.002 0.112 
0.002 0.076 

a/ 50% of LOD, 0.01 ppm. 
b’ Residues = 50% of LOD or tolerance i.e. 0.005 ppm for beef, veal and milk; 0.01 ppm for rice; 

0.025 ppm for soybean, wheat, cotton, peanut, barley, goat, sheep, pork. 
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C. RISK CHARACTERIZATION 

Chxmational 

The risk characterization process consists of calculating a 510s b! 5-e zrt ?Ca -I%c %r 3 specific 
toxicological endpoint (Section Iv) by the estimated worker expels r’Tz.k& II _ ?r Q>T gpiication to 
rice, the values are as follows: 

Mixer-Loader 

The acute MOS, based on the mean ADD, for mixer-loaders ??r X-A ~Cczr~z r-z I ~10. Fcr workers 
exposed to the mean ADD pius one standard deviation, the MOS ?X -7-X IDI tie zzzz ;I3D pius two 
S.D., gave a MOS of 1,700. The seasonal MOS, based on the TIXZI j.%ZH2. F% : .5X ST& 15). 

Applicator 

For a pilot, the equivalent MOS values were 190, 110 and ‘i a.‘z2 z qr :a.:,= 

Ground application resulted in MOS values which ranged from ‘54 :.c 1C.H zz z Il:L’ :J 6.600 
(seasonal) (Table 15). 

For a tlagger involved in aerial application, MOS values were ZSi?. :>:I XX !I= X-X LX 113 ,seasonal) 
(Table 15). 

Table 15 Margins of safety from worker exposure to fenoxaprop+&$ 

WORKER ACUTE MO!?” 
MEAN MEAS-X.3. 

Pilot (n=3) 190 (10) 71 (lo! 

Mixer-Loader (n= 3) 3,400 (10) 1.700 /lOI 

Flagger (n = 3) 230 (10) 83 (10’1 

Ground Application (n = 3) 450 - 10,ooo (3) 
,- 
a/’ MOS = NOEL (10 mg/kg/dav) 

Exposure (ADD) 
NOEL (acute), from two developmental toxicity studies, basez.2 ;n X:-X.X %zz -X~ZZ zti !-ti:eral 
anomalies in rat (James et al., 1983) and maternal mortali~ ;C C>SC~SICT’; LCI-XZ-~- :&~~&rg. 1984). 

bi Based on mean ADD and mean + 2 S.D. (aerial); based on .%DD r-s? ~:KX 
The mean plus two standard deviations is roughly equivalent it? t % 3; ::~?ccTx~ TXIT~X. 

c/ MOS = NOEL (1.9 mg/ke/dav) 
Exposure (SADD) 

NOEL (subchronic) based on liver toxicity in a 30day mouse rn+ :IA% z c - x431\.. 
d/ Based on mean SADD (aerial); range (ground applicators). 
e/ Number of person/exposure days 

36 



Dietary 

Residue Data 

The residue analysis of fenoxaprop-ethyl combines me parent, free acid and the benzoxazolone metabolite. 
Rice is the only commodity for which a registration is currently being applied in California. The 34 residue 
studies conducted by the registrants indicated that the residue in rice was not detectable i.e. < 0.02 ppm, at 
57 to 131 days after application (Table 12). Furthermore, in one of these studies, it was shown that residues 
were below tolerance (< 0.05 ppmj by 30 days (label PHI= 80 days). Because the application rate used in 
these studies included 0.4 lb. a.i.;‘A, which is one-third higher than the maximum application rate of 0.3 lb. 
a.i./A, the residues in practice, following label directions. are likely to be even lower. It is therefore probable 
that the default residue value of 0.02 ppm, which was used for assessing the acute dietary exposure. was an 
overestimate of the residue likely to be present atier application following label directions. 

The accumulation or concentration of fenoxaprop-ethyl residues in livestock. which have been fed 
adulterated crops, appears unlikely. The administration of fenoxaprop-ethyl to cattle at levels equivalent to 
100% of the diet containing 0.2 ppm, i.e. 1X tolerance. resulted in residues at or beiow O.Oi ppm in meat or 
milk (Hoechst, 1987). This suggests mat the exposure to residues of fenoxaprop-ethyl through secondary 
accumulation is unlikely. 

Dietary Assessment 

The margins of safety for potential acute exposure, resulting from the consumption of rice containing 0.02 
ppm fenoxaprop-ethyi residues ranged from 43,000 for non-nursin, D infants (< 1 year) to 338,000 for 
pregnant, non-nursing females (Table 16). These figures are based on the lowest acute NOEL of 10 
mg/kg/day and a user-day exposure of 49%. .4cute dietary exposure to fenoxaprop-ethyl residues assuming 
consumption of all commodities with U.S. EPA tolerances (Table 12). resulted in ,MOS values ranging from 
9,MKl to 36,000 (Table 16). 

For chronic (annual) exposure, the default residue value of 50% of the LOD (i.2. 0.01 ppmj was us& for 
characterizing dietary risk. The MOS values ranged from 77,000 to 1.OOO.ooO, with non-nursing infants and 
pregnant, non-nursing females having the highest and lowest risk. respectively (Table 17). In the event of 
chronic, dietary exposure to all commodities combined. for which there are U.S. EPA tolerances (Table 12), 
with 100% user-day exposure, MOS values ranged from 3,400 to 23,700 (Table 17). The two subgroups 
having the lowest MOS values are children 1-6 yrs. (3.400) and non-nursing infants (4,NO). This calculation 
used residues at 50% of tolerance except for those commodities for which residue data were available i.e. 
rice, beef. veal and milk. where it was considered to be 50% of the LOD. 



Table 16 Margins of safety for potential acute dietary exposure firm ’ _ fearr+mmrl 
residues in rice and in all commodities with U.S. EPA tsiprurer- 

Margin of Safetv IMCS‘I‘” 

Population subgroup RICE” ALL C^,iwEr’* 

us Pop. all seasons 
Western Region 
Hispanics 
Non-Hispanic Whites 
Non-Hispanic Blacks 
Non-Hispanic Other 
Infants (nursing) 
Infants (non-nursing) 
Children (1-6 yrs) 
Children (7-12 yrs) 
Females (13-19 yrs) 
(not pregnant, not nursing) 

Females (13+ yrs) 
(pregnant, not nursing) 

Females (13+ yrs) 
(nursing) 

Females (20+ yrs) 
(not pregnant, not nursing) 

Males (13-19 yrs) 
Males (20+ yrs) 
Seniors (55+ yrs) 

199 ooo 
206:ooo :-.3x 
133,000 :&3x 
267,000 :T.Ixaj 
157,000 16,rnl 
70,000 :am 
156,000 :y-.m 
43,000 :0:x,: 
111,ooo ?.%m 
136,000 1-rX~~ 
233,000 3.33: 

338,000 .- --_ 2 - Jcc, 

213,000 :-;-xl: 

262,000 135.33: 

196,000 2 _ ,X&2 
262,000 :a. a1 
336,000 :x.332 

’ Residues = LOD or tolerance i.e. 0.01 ppm for beef. veal, milk: 3.Z ~~13 7:r T-AZ: 1 L? ;~n; T;c 
soybean, wheat, cottonseed, peanut, barley, goat. sheep, pork. 

b’ MOS= NOEL ( 10 mg/kgday) 
Exposure 

NOEL of 10 mglkgiday from two developmental toxicity studies. 5~ M=JL ZK ‘#-A~ ;?unati in the 
rat (James et al., 1983) and maternal toxicity in the Cynomolgus IX-: &z&nq. Kw _ 

d based on 49% of person days being user-days; range 18% to 49%. 
a user-day is any day on which at least one food item from the spez?c ~~~IIJ&Q s ZXSZUUZ. 

d based on 100% of person days being user-days; range 98.2% to lm.3%. 
a user-day is any day on which at least one food item from the SIXXZY -‘;ill~u:~~ s xzzxz 
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Table 17 Margins of safety and percentage of U.S. EPA Ref- DQW for potential chronic (annual) 
dietary exposure from consuming fenoxaprop-ethyl r&h ti ricr and in ill commodities 
with U.S. EPA tolerances. 

Margin of Safety (Ma” 

Population subgroup RICE ALL COMMCGZES % ofRtD c.d 

us Pop. all seasons 463 ooo 
Western Region 445:ooo 

8XXI 
8:scO 

4.1% 
4.1 

Hispanics 193,000 9,9CQ 3.6 
Non-Hispanic Whites 675,000 fWQ 4.1 
Non-Hispanic Blacks 262,000 8.900 4.0 
Non-Hispanic Other 108,000 7,3aJ 4.9 
Infants (nursing) 314,000 23,Xt 1.5 
Infants (non-nursing) 77,000 4,4@ 8.1 
Children (16 yrs) 262,000 3,a 10.7 
Children (7-12 yrs) 312,000 5,2# 6.9 
Females (13-19 yrs) 531,000 lO.ZXjJ 3.5 
(not pregnant, not nursing) 
Females (13+ yrs) 1,ooo,ooo 12.i# 3.0 
(pregnant, not nursing) 
Females (13+ yrs) 321,000 11.m 3.; 
(nursing) 
Females (20+ yrs) 648,000 14.0 2.6 
(not pregnant, not nursing) 
Males (13-19 yrs) 451,000 8,iKl 4.5 
Males (20+) 565,000 11.803 3.; 
a/ Residues = 50% of LOD or tolerance i.e. 0.005 ppm for beef, \= z ;riiic 0.01 ppm for rice; 

0.025 ppm for soybean, wheat, cotton, peanut, barley, goat, sheq. FTC. 
b/ MOS= NOEL ( 0.9 mg/kgdayl 

Exposure 
NOEL of 0.9 mg/kg/day for reduced body weight gain in 2-year j_ “g :KX;J r&-tElk & &iUTlW, 1985). 

c/ RfD or Reference Dose = 0.0025 mg/kg/day, based on abnormaI i&G &-&s in a 2-generation rat 
reproduction study, with a NOEL of 0.25 mg/kg/day (U.S. EPA 1988~ 

dl % of RID for all commodities with U.S. EPA tolerance. 

Combined ExDosure 

Occupational and Dietary 

The MOS values for combined occupational exposure (acute and --~;a aci ;iieun-y ?.xposure to 
fenoxaprop-ethyl are changed only for ground applicators at the low ‘c= = rt’ Jc szupat:~~I exposure 
range. The acute MOS for combin& exposure was decreased from ;&Xl> “Tab&e 16’) 10 3.000; the seasonal 
MOS was reduced from 6,600 to 4,400. 
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V RISK APPRAISAL 

Risk assessment is the process which is used to evaluate the potential for exposure and the likelihood that 
the toxic effects of a substance will occur in humans under specific exposure conditions. Every risk 
assessment has inherent limitations in the application of existing data to estimate the potential risk to human 
heaith. Therefore, certain a priori assumptions are incorporated into the hazard identification, dose-response 
assessment and exposure assessment processes. These. in turn, result in uncertainty in the risk 
characterization, which integrates all of the information in these three processes. Qualitatively, risk 
assessment for all chemicals has similar types of uncertainty. However, the degree or magnitude of the 
uncertainty varies depending on the availability and quality of the data and the exposure scenarios being 
assessed. Varying degrees of uncertainty are invoived in the estimation of these two parameters, affecting the 
accuracy of the risk characterization. Specific areas of uncertainty associated with this risk assessment for 
fenoxaprop-ethyl are delineated in the following discussion. 

Acute toxicity tests measure the effects of a chemical after a single or brief period of exposure. 
Developmental toxicity studies are a special case in the battery of such tests. Typically, daily dosages are 
administered to pregnant animals during the period of organogenesis of the fetus. In the absence of data to rhe 
contrary, it is assumed that a reported developmental effect ;an result from a single dose on a particular day 
during this time period (U.S. EPA, 1991a). Because fenoxaprop-ethyl does not clear the rat or monkey body 
within 24 hours (Dam ef al., 1984). it is therefore possible that an effect could take place late in the dosing 
sequence and be the result of an accumulation of chemical above a threshold i.e. a single daily dosage may be 
insufficient to cause the effect. In such a case, the NOEL value in terms of the daily dosage would 
underestimate the “true” NOEL. The NOEL value which was used to determine +he acute AMOS values r‘or 
fenoxaprop-ethyl was derived from two such studies i.e. fetal anomalies (rat) and maternal mortality 
(Cynomolgus monkeyj and may, therefore. be an underestimate of the acute NOEL and hence the MOS. 

For subchronic toxicity, which has been used to assess the seasonal occupational exposure, another area oi 
uncertainty exists. The toxicological endpoint used for establishing a NOEL was hepatomegaly, combined 
with dose-dependent histopathological changes in the mouse liver, i.e. enlarged hepatic epitheiia with 
relatively large nuclei and dense eosinophilic cytoplasm in the centrilobular region. Qualitatively identical 
effects were reported in subchronic studies in the rat and dog. Although these effects were demonstrated io be 
reversible in rat and dog studies, the mouse study did not report reversibility. However, taken together with 
the rat and dog studies, it is possible that the hepatic effeL% in the mouse would have reversed with the 
discontinuation of dosing. Therefore, once again. the experimentally determined NOEL for subchronic &ects 
could be an underestimate of the “true” NOEL and also the .MOS. 

Occunational ExDosure 

Occupational exposure studies using WHIP on rice were not available to DPR for aerial or ground 
application. An aerial study using the herbicide Londax * on rice was considered to be a suitable alternative 
(Volume 2). However, several possible sources of error may exist. For example, quantitative adjustment of 
exposures based on differences in physicochemical properties and formulations between the two herbicides 
was not possible. Factors which were adjusted include worker protective clothing, differences in the rate of 
application and glove penetration. Human dermal penetration data are generally lacking and absorption was 
assumed to be the same as for the rat, 73 7%. However. this value is probably an overestimate of dermal 
penetration since rates in rodents ar,, b- 2 u+nerallv 5 to 10x greater than rates in humans (Feldmann & Maibach, , 
1974; Wester & Maibach, 1985). Other assumptions. y&hich will tend to have increased the aerial applicator 



exposure estimates include the use of maximum label rates, and maximum number of loads per day. 

For ground application, an exposure study of workers treating soybean with WHIP was used as a 
surrogate. There are possible inaccuracies in modelling the application to rice from the differences in the 
methods of application to the two crops. This surrogate study also had a small sample size and large variation 
in the levels of exposure of the individuals involved. Further, only a small proportion of the WHIP applied 
to rice in California would be by ground application; the majority will be aerially appiied. 

Dailv (acute) Exuosure 

For acute exposure, a margin of safety value of io0 or greater is generally considered to be protective of 
human health when the toxicology (e.g. NOELj is based on animal studies. For aerial application, the mean 
MOS values were above 100 for pilots, mixer-loaders and flaggers. Similarly, the mean ADD plus one 
standard deviation gave MOS values above 100. For the mean plus two standard deviations however, the 
MOS values for pilots and flaggers were 71 and 83. respectively. For ground applicators. the calculated range 
of MOS values was above 100. 

Seasonal Exuosure 

For seasonal exposure, a margin of safety value of 100 or greater is generally considered to be protective 
of human health when the toxicology (e.g. NOEL) is based on animal studies. Based on the mean SADD 
values, the MOS for pilots (86), was below 100, whereas mixer-loaders, tlaggers and ground applicators had 
MOS values above 100. 

Chronic Exwsure 

Because of the limited use season for WHIP@ on rice and because of the reversibility of the sub-chronic 
toxic effects of fenoxaprop-ethyl, the calculation of ;MOS values associated with annual and lifetime exposure 
were considered inappropriate. 

Dietarv Exposure 

Acute (Daily) 

The margins of safety from the acute dietary consumption of rice which has been treated with fenoxaprop- 
ethyl are greater than 100, even at the 9P percentile of dietary exposure. The MOS values presented indicate 
that even the most exposed population subgroups would be protected from residues by the regulations in place 
i.e. a tolerance of 0.05 ppm for the combined residues of fenoxaprop-ethyl and metabolites on rice grain and 
a PHI of 80 days. Furthermore, the tolerance is unlikely to be approached in practice because it has been 
shown that even when fenoxaprop-ethyl was applied to rice at rates above the maximum label rate, the 
combined residues had dissipated to <O.OS ppm within 30 days. 

In addition, residues of fenoxaprop-ethyl can be expected to become reduced even further by washing and 
cooking of rice prior to consumption. Residues have been found not to concentrate during the processing of 
rice. Furthermore, evidence has been presented which shows that residues do not accumulate in livestock 
which have been dosed with fenoxaprop-ethyl. 
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Chronic (AMu~) 

The margins of safety from the annual dietary consumption of rice which has been treated with fenoxaprop- 
ethyl are greater than 100, including population subgroups likeiy to have the greatest dietary exposure. 

Combined Exwsure 

Potential dietary exposure will not substantially increase the overall exposure from work-related tasks. 
-Margins of safety for workers are generally greater than 100; wtimated dietary exposure will increase 
potential occupational exposure by less than 1 %. For ground applicators, having the lowest anticipated 
occupational exposure, the potential increase in exposure caused by consuming rice products could increase 
total exposure by more than 1 R, but the 540s values would remain greater than 100. 

Conclusions 

X margin of safety of at least 100 is generally considered to be protective of human health when the 
toxicology endpoints are derived from animal studies. The aerial application of fenoxaprop-ethyl to rice 
results in MOS values above 100, for acute exposure. with the exception of pilots and tlaggers at the 95% 
confidence interval level of exposure where the MOS values were 71 and 83, respectively. For seasonal 
exposure. the MOS was above 100 for mixer-loaders and flaggers. but below 100 for pilots, being equai to 
86. For the reasons discussed, it is likely that the acute and subchronic NOEL values are underestimated and 
the occupational exposure overestimated; thus, margins of safety calculated in this document are probably 
lower than under actual use conditions of fenoxaprop-ethyl on rice. The ground application of fenoxaprop- 
ethyl to rice results in MOS values above 100, for both acute and seasonal exposure. The dietary consumption 
of rice containing theoretical levels of fenoxaprop-ethyl, up to and including the tolerance level. resulted in 
margins of safety above 100 for ail consumer subpopulations. Similarly, the potential dietary consumption of 
other commodities for which tolerances have been established iwith U.S. EPA,, whether alone or in 
combination, resulted in margins of safety above 100. 
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VI TOLERANCE ASSESSMENT 

Background 

A tolerance is the maximum amount of pesticide residue that may remain in or on a food or animal feed 
(US EPA, 1991). The U.S. EPA tolerance program was developed as an enforcement mechanism to identify 
illegal residue concentrations resulting from potential non-compliance with the product label requirements 
(e.g. improper application rates or methods, inadequate pre-harvest intervals, direct or indirect application to 
unapproved commodities). Tolerances are enforced by the Food and Drug Administration (FDA), the U.S. 
Department of Agriculture (USDA), and state enforcement agencies (e.b. e Pesticide Enforcement Branch of 
DPR). 

The data requirements established by U.S. EPA for tolerances include: (1) residue chemistry which 
includes measured residue levels from field studies, (2) environmental fate studies, (3) toxicolo,T studies 
which evaluate the hazards to humans. domestic animals, and non-target organisms. (4) product performance 
such as efficacy, and (5) product chemistry which includes physical-chemical characteristics and analytical 
methods (Code of Federal Regulations. 1992). The field studies must retlect the proposed use with respect [I 
the rate and mode of application. number and timing of 3ppiications, and formulations proposed (U.S. EPA. 
1982). 

Currently, the tolerances set by U.S. EPA are at leveis nezssary for the maximum application rate and 
frequency, and are not expected to produce deleterious health effects in humans from chronic dietary 
exposure (U.S. EP.4, 1991b). U.S. EPA uses the Reference Dose (RtD) for non-zancer risks. and negligible 
level (generally defined as a lifetime probability of additional tumor occurrence at one in a million) for cancer 
risks as guides to determine the appropriate levels for dietary exposure. 

Assembly Bill 2161 (Bronzan and Jones, 1989) requires the DPR to “conduct an assessment of dietary risks 
associated with the consumption of produce and processed food treated with pesticides”. In the situation 
where “any pesticide use represents a dietary risk that is deleterious to the health of humans, the DPR shall 
prohibit or take action to modify that use or modify the toierance.....” . As part of the tolerance assessment. d 
theoretical dietary exposure for a specific commodity and specific population subgroups can be calculated 
from the product of the tolerance and the daily consumption rate. 

Acute Exwsure 

An acute exposure assessment using the residue level equal to the tolerance was conducted for each 
individual label-approved commodity. The TAS ExposureA” software program and the USDA National Food 
Consumption Survey (198718) were used in this assessment. The acute tolerance assessment did not address 
multiple commodities at the tolerance levels since the probability of consuming multiple commodities at the 
tolerance decreases as the number of commodities included in the assessment increases. 

The range of MOS values for rice and other commodities registered by U.S. EPA (40 Cl!% 180.330) is 
shown in Table 18. For rice, residues at tolerance (0.05 ppm) would have a ;MOS of 16.000 to 130.000 for 
acute toxicity, based on a NOEL of 10 mglkgiday. The MOS values for other commodities are even larger. 
reaching over 1.000.000 for cotton, animal byproducts and sheep fat (Table 18). The MOS values for acute 
dietary exposure to rice at tolerance for various population subgroups are presented in Table 19. 



Table 18 Margins of safety for potential acute dietary expasure to commodities with residue 
values of fenoxapropethyl at tolerance. 

COMMODITY %USER TOLERANCE MARGIN OF SAFETYb 
-DAYS” PPm range 

RICE 49 0.05 17,W - 135,000 

SOYBEAN 100 0.05 31,W - 334,ooo 

PEANUT 65 0.05 83,OW - 457,000 

WHEAT 100 0.05 26,oood - 93,000 

COTTON 97 0.05 632,000=*“- > l,OOO,OOO 

MILK 100 0.02 2,2W - 19,000 

BEEF + VEAL 
Lean + dried 72 0.05 33&XFd - 72,000 

Fat 95 0.05 140,oood - 410,000 
MByPj 1 0.05 300,ooo’ - > 2,000,000 

SHEEP 
L62Il 4 0.05 29 W.d.g- 38 000 
Fat 4 0.05 130,obod.g - > l,&o,OoO 

MBYPj 0 0.05 NO EXPOSURE 

HOGS 
L&Ul 54 0.05 29 OOOhgb - 130 000 
Fat 91 0.05 150,oood - 430,boo 

MBYP 2 0.05 26,oood.’ - >2,000,000 

GOATS + HORSES 0 0.05 NO CONSUMPTION IN SURVEY 

BARLEr 0.05 

a/ a user-day is any day on which at least one food item from the specific commodity is consumed. 
b/ MOS = NOEL (10 mg/kg/dav) 

Exposure 
NOEL of 10 mg/kg/day from developmental toxicity studies, for skeletal and visceral anomalies in a rat 
(James et al., 1983) and maternal mortality in a monkey (Osterburg, 1984). 

c/ Non-nursing infants 
d/ Children, l-6 yrs. 
el only 13% of persondays are userdays for non-nursing infants. 
f/ Males, 13-19 yrs.; only 0.1% of person-days are userdays. 
g/ only 0.2% of person-days are user-days for children, 16 yrs. 
h/ Nursing infants; only 2.6% of person-days are user-days. 
i/ only 0.1% of person-days are user-days for children, l-6 yrs. 
j/ MBYP is meat by-products 
kl MOS calculations were not conducted for barley because it has a temporary tolerance, expiring 4-10-1994. 
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Table 19 Potential acute dietary exposure and margins of safety for fenoxaprop-ethyl when 
residue values on rice are at U.S. EPA tolerance of 0.05 ppm. 

Population subgroup 
95’. percentile of 
exposure &g/kg-day) MO!?’ 

us Pop. all seasons 
Western Region 
Hispanics 
Non-Hispanic Whites 
Non-Hispanic Blacks 
Non-Hispanic Other 
Infants (nursing) 
Infants (non-nursing) 
Children (1-6 yrs) 
Children (7-12 yrs) 
Females (13-19 yrs) 
(not pregnant, not nursing) 

Females (13 + yrs) 
(pregnant, not nursing) 

Females (13 + yrs) 
(nursing) 

Females (20+ yrs) 
(not pregnant, not nursing) 

Males (13-19 yrs) 
Males (20+ yrs) 
Seniors (55+ yrs) 

0.126 79,000 
0.122 82,OCMJ 
0.189 53,000 
0.094 107,000 
0.160 63,000 
0.359 28,000 
0.160 63,ooO 
0.582 17,000 
0.225 a,ooo 
0.185 54,000 
0.107 93.000 

0.074 

0.118 85,000 

0.095 

0.128 78,000 
0.096 105,000 
0.074 135,000 

135,000 

105.000 

a/ MOS= NOEL ( 10 me/kg-day) 
Exposure 

Chronic Exwsure 

A chronic annual exposure assessment using residues equal to the established tolerances for individual or 
combinations of commodities has not been conducted because it is highly improbable that an individual would 
chronically consume single or multiple commodities with pesticide residues at the tolerance levels, i.e. daily 
consumption of these commodities for one year at residues equal to the tolerances. Support for this conclusion 
comes from FDA and DPR (formerly CDFA) pesticide monitoring programs which indicate that less than one 
percent of all sampled commodities have residue levels at or above the established tolerance for any pesticide 
(CDFA, 1990-1993). 
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VII CONCLUSIONS 

OccuDational 

A margin of safety of at least 100, whenever it is based on animal toxicity data, is conventionally 
recommended to protect the population from the toxic effects of a pesticide. Using mean. acute occupational 
exposure, the estimated margins of safety for the aerial application of fenoxaprop-ethyl to rice were above 
100 for all categories of worker. Based on a 95m percentile of occupational exposure, the margins of safety 
for pilots (75) and flaggers (8.5) were below 100. However, for the reasons discussed in Section V (Risk 
Appraisal), it is likely that the acute NOEL is underestimated and the occupational exposure overestimated; 
thus, margins of safety calculated in this document are probably lower than under actual use conditions of 
fenoxaprop-ethyl on rice. For mean seasonal exposure. and using subchronic toxicity data, margins of safety 
were above 100 for all workers, except pilots (88). This margin of safety may also be an underestimate 
because of the reasons discussed above (and in Section V). For ground applicators, the margins of safety for 
both acute and seasonal exposure were above 100. 

Dietary 

The margins of safety, for potential acute and chronic dietary exposure to fenoxaprop-ethyl residues in rice. 
were above 100 for ail population subgroups. Likewise, margins of safety were above 100. for ail population 
subgroups, for acute or chronic consumption of rice plus other commodities having a tolerance for 
fenoxaprop-ethyl at residue levels based on default assumptions. 

Combined 

The margins of safety for combined occupational and dietary exposure were little different from the 
exposure estimates for occupational exposure, alone. The only exception was for ground applicators i.e. those 
workers having the lowest estimated occupational exposure. In this case, the margins of safety for combined 
exposure, although lower than for occupational exposure alone, remained above 100. 

Tolerances 

U.S. EPA tolerances for fenoxaprop-ethyl on rice and on ail other commodities for which tolerances have 
been established, whether consumed alone or in combination. provided acute margins of safety for all 
population subgroups which were above 100. 
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APPENDIX A 
TOXCOLOGYSUMMARIl3 

PRODUCTREGIS’I-RA’I’ION RECOMMEh~ATI~N!WEET 



TO: James Herota, Registration Specialist 
Pesticide Registration Branch 

FROM: Medical Toxicology Branch Original: 12/23/92 
Revised: 2118194 

PRODUCT REGISTRATION RECOWENDATION SHEET 

Formulated Product Name: Whip 1EC Herbicide 
Chemical Code #: 2311 ID #: 135786N 
EPA Reg. #: 8340-23-54382 SB 950 #: New A.I. 
Document #: 51910-002 to -032, ana -065 
Company Name: Hoechst-Roussel Agri-Vet Company 

RECDWENDATION: 

Submitted as a new active ingredieni Section 3 registration request. 

The data are adequate to make a csmblete toxicological evaluation of the 
subject product. 

Product label identifies all potexf al acute hazards indicated by the data 
reviewed. 

Registration is recommended. 

'Gary Patterson, Ph.D. 
Senior Toxicologist 

JoyCe Gee, Ph.D. 
Senior Toxicologist 

3/I&/ 5q 
Date 
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TO: James Herota, Registration Specialist 
Pesticide Registration Branch 

FROM: Medical Toxicology Branch original: 12/23/92 
revised: 2/18/94 

DATA PACKAGE SUWARY AND RECOt+lENDATION SHEET - NEW ACTIVE INGREDIENT 

Active Ingredient: Fenoxaprop ethyl 
Fomulated Product Name: Whip 1 EC Herbicide 
Formulation (excluding inerts): i2.5% fenoxaprop ethyl, 87.5% inerts 
Chemical Code #: 2311 ID #:135786N 
EPA Reg #: 8340-23-54382 SB 950 f: New A.I. 
Document f's: 51910 - 002 to -032, and -065 
Company Name: Hoechst-Roussel Agri-Vet Co. 

SUMMARY: ("One-Liners" from each study worksheet or other pertinent 
'nformation for ongoing review or registration. Attach additional sheets if 
needed.) 

-cxicology data for Whip i EC Herbicide and the technical grade active 
ingredient (TGAI), fenoxaprop ethyl, were submitted to support a Section 3 
Registration request. 

Whip 1 EC Herbicide is an emulsifiable concentrate formulation containing 1 
pound of fenoxaprop ethyl per gallon and is ised for postemergence control of 
annual and perennial grassy weeds in rice. Whip 1 EC does not control 
broadleaf weeds or sedges. 

ACUTE STUDIES - Technical 

Toxicity Category 

<Acute Oral Toxicity LDsO Unacceptable and not upgradeable* 
Acute Dermal Toxicity LDso Unacceptable and not upgradeable* 
Acute Inhalation Toxicity LC5 0 III 
Primary Eye Irritation II 
Primary Dermal Irritation III 
__-____----------_______________________-------------------------------------- 
*See Conclusions 

Acute Oral Toxicity 

002; 114434; "Acute oral toxicity of HOE 33171 CH AT 203 to the male rat" 
(Hollander and Weigand, Hoechst Aktiengesellschaft , Frankfurt, Germany, 
Report W 576/79, 10/g/79); 811; HOE 33171 OH AT 203 (TGAI); 1600, 2000, 2250, 
2500, and 5000 mg/kg; 10 male rats/dose; O/10, O/10, 3/10, 7/10, and lO/lO, 
respectively, died between days 1 and 7 after treatment; clinical signs 
included passiveness, disequilibrium, 
bristled hair, blepharophimosis, 

squatting, crawling or crouching, 
rhinorrhea; necropsy on animals that died 

revealed spots and markings on the liver, diffused reddening of the pancreas, 
petechial hemorrhages in the gastric mucosa {fundic part) and in the duodenum, 
red-black liquid matter in the entire region of the small intestine; LD50 (M) 
= 2357 (2240 - 2479) mg/kg; toxicity category not determined; female rats not 
included in this study; unacceptable and not upgradeable; (Leung, g/18/92). 
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002; 114435; "Acute oral toxicity of HCE 331:: Z: I- 2'13 to z-e female 
rat" (Hollander and Weigand, Hoechst Aktiengesei:s~~~f~~-~-~~~~~~~~~~~~m~~~~ 
Report # 577/79, 10/2/79); 811; HOE 33171 CH IT 2'32 I-- : '-at 
4000, and 5000 mg/kg; 10 female rats/dose; l/10, E 13, 3 13, :?,I::, 9/10, 

, 

respectively died between days 1 and 4 after dosi-5; :“-‘:a‘ sf;rs included 
passiveness, disequilibrium, squatting, crawiir,g I' :-z-z-'-~, :-'soled hair, 
blepharophimosis, chromodacryorrhea and increased *est'raZZr'i raze; necropsy 
on animals that died revealed bright spots and mar<'?gs :- :ne ‘!lltr, diffused 
reddening of the pancreas, petechial hemorrhages '- z-e ;ass-iz -7ccDsa (fundic 
part) and in the duodenum, red-black liquid matter ‘7 z-e ~rzire zgion of the --"-'-L->, small intestine; LD.50 (F) = 2500 (2230 - 27eG) mg:?;; -WA _ -, :E:?gory not 
determined; male rats not included in this study; unaccepttile and not 
upgradeable; (Leung, g/18/92). 

002; 114436; "Acute Oral toxicity to the Ya'e uC"clse' 'ue:;er 5~: deigand, 
Hoechst Aktiengesellschaft, Frankfurt, Germany, Rf~r: i '23.79, -'27/79); 
811; HOE 33171 OH AT 203 (TGAI); 3150, 4060, 5003, ,KC, Z.-C S3C: ?c/kg; 10 
male mice/dose; O/10, 4/10, 4/10, 8/10, lOi13, r~c-=r-';s--~, i“e: +!thin 1 to L-wL- - 
5 days after dosing; clinical signs incluaed oass';t:ess, --crersej 
respiratory rate, blepharophimosis, disequi“br'us, ZCCIT'-~‘ zcsZ:1'on, 
drowsiness, increased lacrimation and jerky respi-a:':': :--*;!~;I-; animals 
were =z-er free from clinical symptoms ,within 48 :s -2 -c.-TS _ .= .,.-. zc;- :, necropsy 
of animals that had died exhibited extreme !'::tr.lg :- z-f --'nary b-adder and 
marking of the hepatic lobules after doses :f 63CC "5: '<; as *e" as advanced 
autolysis in all dosage groups; no abnorma: "ndfrgs ee-5 -::cr:ec 'n necrops:! 
of surviving animals; LD (M) = 4670 (4130 - 313C) -x:?;; :::'I",~ :ategory not 
determined; female mice not included in '32's stJc:*; Jnaccsotable 3nd not 
upgradeable; (Leung, g/18/92). 

002; i14437; "Acute Oral Toxicity to t+e -2rna-e Q-'ct' Mayer t-c k'eigand, 
Hoechst Aktiengeselischaft, Frankfurt, Germany, iescr: = IZJ 79, - 27/79); 
811; HOE 33171 OH AT 203 (TGAI); 2500, 3150, IOOG, ,ZC::, 5f;tZ, 5-c 6300 ma/kg; 
10 female mice/dose; O/10, O/10, O/10, 3/lci, 3/13, :X S 11, *fsze:rively, 
died within 1 to 7 days after treatment; c':'n!ca: r':?s ‘-;-,oez rzssiveness, 
blepharophimosis, increased respiratory rate, -fq=,--*---'z-'-~~: ?ccc,Tinal .d -L-I 
position, drowsiness, increased lacrimation dno jer<:i -esz'-~t‘o?; surviving 
animals free from clinical symptoms ,within 18 to -2 :CLY z-:er :csjng; 
necropsy did not reveal any abnormal findings in s-"l“"+:rf :r '- z::mais that 
had died; LD50 (F) = 5490 (5010 - 6140) mgikg; tox':!:~ rz:t<cr:j -3'~ 
determined; male mice not included in this study; unaccw'Qble arid not 
upgradeable; (Leung, g/21/92). 

Acute Dermal Toxicity 

002; 114438; 
^^__. - 

"Acute Percutaneous toxicity af -ZE :z- _ -7 -- 213 to the 
Female Rat" (Hollander and Weigand, Hoechst ?kt'er;ese"s:rt'z, '-zndfurt, 
Germany, Report # 578/79, 10/2/79); 812; HOE 3317: Z+ f- I"_3 :-lL: ; 2 g/kg; ILt,-- ^ 24 hour exposure to intact skin site; 6 Wistar rarr; z-‘ _ .C : s,r\/ived the 
study; passivity was observed in all animals; n,o~~a- :e'zr':r t-c zody weight 
gain were reported 24 hours after dosing; no a~nor--t- ='-:'-~s .'- -eeropsy; LD 
50 (F) > 2 g/kg; toxicity category not determined; :c‘:+ 'tra s -a:; employed 
in the study; unacceptable and not upgradeable; ‘-s:T;, S 21. SZ: 
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Acute Inhalation Toxicity 

002; 114439; "Aerosol Inhalation of HOE 33171 (Active Ingredient) in Male 
and female SPF-Wistar Rats A Four-Hour LC50" (Hollander and Leist, Hoechst 
Aktiengesellschaft, Frankfurt, Germany, Report # 352182, 6/8/82); 813; HOE 
33171 CH AT 204 (TGAI); 5% dilution in ethanol/polyglycol (l:!, v/v) to form 
an aerosol containing 151 and 511 mg HOE 33171/m3 (analytical); 4 hour nose 
only exposure; 93.7% - 97.6% of particles < 6 urn; 6 rats/sex/dose; one male 
rat at The high dose died between day 1 and 2 following treatment; necropsy 
was not possible because of cannibalism; no noteworthy findings were made 
macroscopically upon dissection of the animals killed at the end of the study; 
LC50 (M/F) > 511 mg/m3 or 9.511 mg/l; toxicity category III; acceptable; 
(Leung, g/24/92). 

Primary Eye Irritation 

002; 114540; ,'Irritance to the Rabbit Skin and Eye Mucosa" (Hollander and 
Weigano, Hoechst dktiengesellschaft, Frankfurt, Germany, Report # 406/79, 
7/11/79); 814; HOE 33171 OH AT 203 (TGAI); 100 mg/eye; 6/9 rabbits with 
unwashed eyes; contralateral right eye remained untreated and served as 
control; no mortalities reported; unwashed eyes: slight cornea1 opacity in 4/O 
anima's and slight to moderate redness, chemosis and discharge in al? 6 
anima;s at 1 and 24 hours after administration; by 72 nours grade i cornea: 
opacity 
similar 

in l/6 animals and grade 1 redness and discharge in Z/6 animals; 
findings Iwere observed in the remaining 3 rabolts dith washed eyes; 

toxicity category II; acceptable; (Leung, g/25/92). 

Primary Dermal Irritation 

002; 114540; "Irritance to the Rabbit Skin and Eye Mucosa,' (Hollander and 
Weigana, Hoechst Aktiengesellschaft, Frankfurt, Germany, Report # 406/79, 
7/11/79); 815; 6 rabbits; HOE 33171 OH AT 203 (TGAI); 500 ma/skin site; 24 hr 
exposure at intact skin sites; no mortalities reported; ery'lhema (grade l-3 in 
6/6 rabbits) and edema (grade l-2 in 6/6 rabbits) at 24 hr, erythema (grade I- 
2 in 6/6 rabbits) at 48 hr, and erythema (grade 1 in l/6 rabbits) at 72 hr; 
category III; acceptable; (Leung, g/25/92). 
-------------------_____________________-------------------------------------- 

ACUTE STUDIES - Formulation 

Toxicity Category 

Acute Oral Toxicity LDso Unacceptable and not upgradeable* 
Acute Dermal Toxicity LDs3 Unacceptable and not gpgradeable* 
Acute Inhalation Toxicity LC5 0 III 
Primary Eye Irritation 71 
Primary Dermal Irritation ;I1 
-----------------__----------------------------------------------------------- 
*See Conclusions 
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Acute Oral Toxicity 

032; 114510; "Single-Dose Oral Toxicity Study of HOE 33171 as an 
Emulsifiable Concentrate 12.5 in Male Rats" (Mayer and Weigand, Hoechst 
Aktiengesellschaft, Frankfurt, Germany, Report 9 687/82, 11/2/82); 811; HOE 
33171 OH EC 037 (12.5% A.i.); 2000, 3150, 4000, and 5000 mg/kg; 10 male 
rats/dose; O/10, 5/10, 7/10, and lO/lO, respectively, died between 4 hours and 
2 days after treatment; clinical signs included passivity, balance disorders, 
crawling or crouching stance, hyporeflexia, chromodacryorrhea and noisy 
breathing; all symptoms had disappeared after 24 hours; necropsy findings 
showed stomach filled *with substance; NOEL (M) = 2000 mg/kg (no effect or 
mortality at this dose); LO50 (M) = 3310 (2770 - 3740) mg/kg; toxicity 
category not determined; female rats not included in this study; unacceptable 
and not upgradeable; (Leung, g/28/92). 

032; 114511; "Single-dose Oral Toxicity Study of HOE 33171 as an 
Emulsifiable Concentrate 12.5 in Female Rats" (Mayer and Weigand, Hoechst 
Aktiengesellschaft, Frankfurt, Germany, report # 688/82, 11/2/82); 81i; HOE 
33171 OH EC 037 (12.5% ,~.I.); 1600, 2500, 2800, 3150, 4000, and 5000 ag/kg; i0 
female rats/dose; O/10, O/10, 3/10, 6/10, j/IO, and IO/lo, respectively, died 
between 270 minutes and 6 days after dosing; clinical signs inc?uded 
passivity, stupor, staggering gait, balance disorders, hyporeflexia, 
piloerection, and noisy breathing; all symptoms disappeared after 72 hours; 
necropsy findings showed distended stomach filled vith substance, dark-brown 
adrenals, full bladder and diffuse reddening of the pancreas; iD50 (F) = 3400 
(3050 - 3860) mg/kg; toxicity category not determinea; male rats not included 
in this study; unacceptable and not upgradeable; (Leung, g/28/92). 

Acute Dermal Toxicity 

032; 114512; "Single-dose Dermal Toxicity Study of HOE 33171 )DH - 
Emulsifiable Concentrate 12.5 in Male Rats" (Mayer and Weigand, Hoechst 
Aktiengesellschaft, Frankfurt, Germany, Report # 593/82, 10/19/82); 8i2; HOE 
33171 OH EC 037 (12.5% A.I.); 2000 mg/kg; 6 male rats; 24 hour exposure to 
intact skin site; all animals survived the study; clinical symptoms included 
drowsiness, stilted gait and hyporeflexia within 180 minutes after 
application; all symptoms cleared within 24 hours; no remarkable findings 
evident in necropsy; LO50 (M) > 2000 mg/kg; toxicity category noL determined; 
female rats not included in this study; unacceptable and not upgradeable; 
(Leung, g/28/92). 

032; 114513; "Single-dose Dermal toxicity Study of HOE 33171.0H - 
Emulsifiable concentrate 12.5 in Female Rats" (Mayer and Weigand, Hoechst 
Aktiengesellschaft, Frankfurt, Germany, Report if 574/82, 10/19/82); 812; HOE 
33171 OH EC 037 (12.5% A.i.); 2000 mg/kg; 24 hour exposure to intact skin; 6 
female rats; No mortalities were reported; treated animals exhibited 
drowsiness, stilted gait, and hyporeflexia within 3 hours after dermai 
application; all symptoms cleared within 24 hours; necropsy revealed no 
remarkable findings; LO50 (F) > 2000 mg/kg; toxicity category not determined; 
male rats not included in this study; unacceptable and not upgradeable; 
(Leung, g/28/92). 



DPR MEDICAL TOXICOLOGY 
D51910>RA>F0054382>P00023>S940218 
Page 6 

Acute Inhalation Toxicity 

032; 114514; "Aerosol Inhalation of HOE 33171 Emulsion concentrate in Male 
and Female SPF-Wistar Rats" (Hollander and Weigand, Hoechst Aktiengesell- 
schaft, Frankfurt, Germany, Report # 26/82, 2/8/82); 813; HOE 33171 OH EC 036 
(12.6% A.I.); 1.667, 3.761, 4.143 and 5.452 mg/l (analytical concentration); 
79 - 91.6% of particles < 6 urn; 6 rats/sex/dose; 4 hour nose only exposure: 
mortalities: male - O/6, 4/6, 6/6, and 6/6, respectively, female - O/6, Z/6, 
O/6, and 6/6, respectively; clinical signs included increased salivation, 
rhinorrhea, sneezing, irregular and spasmodic respiration, balance disorders, 
ataxia, and hyporefiexia; all symptoms reversed by day 6; necropsy on animals 
which died during the study exhibited dark red to black pulmonary foci and 
animals which dere killed at the end of study showed no abnormal findings; 
calculated LC50 (M/F) = 3.920 (3.240 - 4.280) mg/l; category Iii; acceptable; 
(Leung, g/29/92). 

Primary Eye Irritation 

032; 113515; 'Primary Irritation to the Rabbit Skin and Eye Mucosa" (Leist 
and Weigand, Hoechst qktiengesellschaft, Frankfurt, Germany, Report # 35/82, 
2/24/82); 814; HOE 33171 OH EC 036 (12% A.i.); 0.1 ml/eye; 6 rabbits with 
unwashed eyes, remaining 3 rabbits with washed eyes; r'ght eye of each rabbit 
served as control; cornea opacity (max. score = 3), iritis (max. score = 2), 
conjunctivitis (max. scores = 3/redness, 3/chemosis, and 3/discharge) in 
unwashed eyes; all signs of eye irritatjon cleared by day 16; similar rest-ts 
'were observed for washed eyes except that by day 14 all eye irritations ‘~2~2 
cleared: category Ii; acceptable; (Leung, g/29/92). 

Primary Dermal Irritation 

032; 114515; "Primary Irritation to the Rabbit Skin and Eye Mucosa" Le'st 
and Weigand, Hoechst Aktiengesellschaft, Frankfurt, Germany, Report $ 35/82, 
2/24/82); 815; HOE 33171 OH EC 036, (12% A.I.); 0.5 ml/intact skin site; 24 
hour exposure; 6 rabbits; erythema (grade 2) and edema (grade 1) were observed 
up to and including day 7; treated skin area 'were dry, brittle, scaly, 
hardened, and showed surface and deeper fissuring; eight days after derma? 
application, all erythema and edema had disappeared; (category III; 
acceptable; (Leung, g/30/92). 

Oral 
SUBCHRONIC STUDIES 

003; 114441; "Range-Finding Test with HOE 33171 13H ,IT 203 in a 32-Day 
Study with SPF-Wistar Rats" (Leist et. al., Hoechst Aktiengesellschaft, 
Frankfurt, Germany, Report ti' 164/80, 6/g/80); HOE 33171 OH AT 203 (TGAI); oral 
administration of 0 (dietary feed), 80, 315, 1250 and 5000 ppm for 32 days; 10 
rats/sex/dose; rats in the 5000 ppm group were killed prematurely on days 8 - 
9 due signs of severe intoxication (poor health conditions, refusal of feed, 
and decreased body weight); elevated alkaline phosphatase at 1250 ppm (122 - 
137% of control, ~~0.05) in conjunction with increases in absolute and 
relative liver weights (113 - 151% of control, p<O.O5), eosinophilic staining 
of the cytoplasm and enlarqed hepatocytes at 315 and 1250 ppm and liver ceil 

igns of liver invo necrosis at 5000 ppm; NOEL (M/F) = 80 ppm (based on s 
ment); supplemental; (Leung, 10/2/92). 

&:-I‘ 

lve- 
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004; 114442; "Repeated-dose (3 Months) Oral Toxicity Study of the Active 
Substance HOE 33171 Administered in the Feed to Rats" (Donaubauer et. al., 
Hoechst Aktiengesellschaft, Frankfurt, Germany, Report # 695/81, 12/4/81); 
821; HOE 33171 OH AT 204 (TGAI); 0, 20, 80 and 320 ppm in daily diet for 3 
months; 30 rats/sex/dose; 10 rats/sex/dose group were kept for a 4-Neck 
recovery period; all animals survived the study without any abnormal changes 
in body weight, food and water consumption; "adaptive responses" of the liver 
to the test compound were exhibited in high dose males; increased absolute 
liver weight (115% of control, ~~0.05) and serum alkaline phosphatase activity 
(119% of contra?, p<O.O5), enlargement of centrilobular hepatocytes ;Jith fine 
eosinophilic granulation of the cytoplasm were observed in 320 ppm-treated 
males; all of these changes were reversible within the recovery period of 4 
weeks; NOEL (M) = 80 ppm, (F) = 320 ppm (based adaptive responses of the liver 
to the test material); acceptable; (Leung, 10/5/92). 

005; 114443; "Toxicity Test of HOE 33171 OH AT 203 in a 32-Day Study with 
SPF-Mice" (Leist et. al., Hoechst Aktiengesellschaft, Frankfurt, Germany, 
Report # 336/80, 6/10/80); HOE 33171 OH AT 203 (Batch 4r 2067, 97% purity); c), 
80, 315, 1250, and 5000 ppm in daily diet for 32 days; i0 mice/sex/dose; 
animals in the 5000 ppm-group had to be killed prematurely after 8-9 days 
because of poor general health condition, refusal of food and marked decrease 
in body weight; elevated SGPT and alkaline phosphatase, increased reiative 
xdeights of the liver at dose levels higher than 315 ppm and isolated necrosis 
of the liver cells in mice that 'were killed prematurely indicates liver 
toxicity; eosinophilic, fine-granulated, partly markedly enlarged hepatocytes, 
extending in most cases all over the liver lobule were observed in the 315 
ppm-dosage group, intensifying with increasing concentrations; these changes 
were also visible in the 80 ppm-group but less pronounced; tubular lesions in 
the kidneys were reported in females treated at 315 ppm and higher dosages; 
NOEL (M/F) < 80 ppm (based on changes in liver weight, enzyme activities, and 
histopathology); supplemental; (Leung, 10/6/92). 

006; 114444; "Toxicity Tes t of HOE 33171 OH AT 204 in a 30-Day Study dith 
SPF-Mice" (Leist et. al., Hoechst Aktiengesellschaft, Frankfurt, Germany, 
Report f 356/81, 3/10/81); HOE 33171 OH AT 204 (TGAI); 0, 5, 10, 20, and 80 
ppm in daily diet for 30 days; 10 mice/sex/dose; behavior and general state of 
health of the animals in all test groups were normal throughout the study; no 
compound-related changes in body sweight and food consumption; increased liver 
weights (115% and 119% of control, respectively, ~~0.05) reported in females 
dosed with 20 and 80 ppm and in males of the 80 ppm group (125% of control, 
~~0.05); histopathological exam exhibits dose-dependent changes in the form of 
enlarged hepatic epithelia with relatively large nuclei and dense eosinophiiic 
cytoplasm in the centrilobular regions of the liver; no indication of liver 
cell necrosis or changes in serum level of alkaline phosphatase 'tias detected; 
NOEL (M) = 20 ppm, (F) = 10 ppm (based on liver weight and histopathoiogical 
changes); supplemental; (Leung, 10/7/92). 

007; 114445; "Repeated-dose (30 Days) Oral Toxicity Study of HOE 33171 3H 
AT 203 in Beagle Dogs" (Brunk et. al., Hoechst Aktiengesellschaft, Frankfurt, 
Germany, Report f 165/80, 3/3/80); HOE 33171 OH AT 203 (TGAI); 0, 80, 400 
(29.4 and 24.3 mg/kg/day for males and females, respectively), and 2000 ppm in 
daily diet for 30 days; 2 beagle dogs/sex/dose; due to poor, moribund 
conditions, all dogs from the 2000 ppm group were killed prematurely; 
remaining dogs survived the study until scheduled termination; fatty 
degeneration of the liver and elevated alkaline phosphatase suggested liver 
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toxicity at the high dose; other observations included atrsohy of -72 splenic 
capsule and thymus; one dog from the 400 ppm group showed s'i:derosis :f the 
lung, atrophy of the thymus and hyperplasia of the lymph follicles “7 :he 
thyroid; NOEL (M/F) = 80 ppm (based on hepatotoxicity and ether organ 
changes); supplemental; (Leung, 10/7/92). 

008; 114446; "Repeated-Dose (3-Month) Oral toxicity Study of :C! 33171 OH 
AT 204 in Dogs" (Brunk et. al., Hoechst Aktiengesellschafi, Frankfsr:, 
Germany, Report # 674/81, 11,'24/81); 821; HOE 33171 OH AT 234 (96% ccrity); 0, 
16, 80, and 400 ppm in daily diet for 3 months; 6 dogslsexjdose; 2 
dogs/sex/dose were maintained for an additional 4 weeks to -monitor :r.s'r 
recovery; all dogs survived the study up to scheduled tenination; -c 
treatment-related changes in clinical signs, body weight, !ocd cons-Totion, 
hematology, and clinical chemistry 'were reported; chronic interst't'c: 
pyelonephritis detected in mid (3/6 males) and high (3/6 males and S,6 
females) dose animals; a single case of chronic pyelonephritis was -c-acted in ..b -_I 
a mid dose male during the recovery period; NOEL (M/F) = 16 ppm (Wan, on 
chronic interstitial pyelonephritis); unacceptable but possibly upgradeable 
tiith submission of analyses of test diet to confirm the content of :CE 33171 
OH AT 204 in the vehicle (corn meal); (Leung, 10/g/92). 

Dermal 

009; 114447; "Subchronic (21-day) Repeated dose Derma: -oxici:,. Study with 
HOE 33171 - Substance Technical Grade in Rats" (Leist, Research & 1crs:lting 
Co. AG, Itingen, Switzerland, Project # 28710, 10/2/84); 822; HOE 33:'l OH 
ZD96 0001 (96.5% purity); 0 (sesame oil), 20, 100, and 5GC ag/kg; c:;-'ed on 
shaved skin site and covered with occlusive dressing for 6 ?rs/daj, 5 
days/week for 21 applications; 6 rats/sex/dose; additional 5 rats/sex 'or the 
control, mid- and high-dose groups were maintained 4 weeks postdose :c monitor 
their recovery; all rats survived until their scheduled terminaticn; -.igh dose 
males exhibited reduced body weight (91% of control, p<O.C,E! and -ccc 
consumption during weeks 2 - 4 of treatment; dose related 'ncreases “7 
relative liver weights (116.3 - 140.4% of control, p<O.Ol) without ?r:i 
abnormal histopathology observed in high and mid dose animals; simi‘tr 
increases in absolute and relative kidney weights (117.6X :f contrc-, ocO.01) 
were reported in high dose animals; NOEL (M/F) = 20 mg/kg j:hanges 'p relative 
liver and kidney weights); acceptable; (Leung, 10/14/92). 

009; 114448; "Subacute (21-day) Repeated Dose Dermal Toxicity S:,c:f in 
Rats" (Ullmann et. al., Research & Consulting Company AG, Itingen, 
Switzerland, Project # 82642, 5/12/87); 822; HOE 33171 OH 2D98 OOCl 36.5% 
purity); 0 (sesame oil), 5, 10, and 20 mg/kg; applied on shaved SK'- site and 
covered with occlusive dressing for 6 hrs/day, 5 days/week =cr 21 
applications; 10 rats/sex/dose; two high dose females diet on day 32 cne 
spontaneously and the other one after blood sampling); no treatment--isated 
changes in body weights, food consumption, ophthalmology,biochemis--;) 
urinalysis, organ weights, and necropsy were detected; no effects a: 'DT; 
histopathology not performed; NOEL not determined; unacceptable and not 
upgradeable; (Leung, 10/15/92). 

010; 114541; "Subacute 21-day Repeated Dose Dermal tcx'city wZ:- :CE 33171 
in Rats: Confined Study Identification of target Organs by Grgan &';-,r 
Measurement" (Ullmann, et. al., Research & Consulting Co. 'G, Itingsr, 
Switzerland, Project # 95455, 12/21/87); HOE 33171 OH ZD98 CC01 (96.5% 



DPR MEDICAL TOXICOLOGY 
051910>RA>F0054382>P00023>S940218 
Page 9 

purity); 0 (sesame oil), 5, and 20 mg/kg; applied on shaved skin site and 
covered with occlusive dressing for 6 hrs/day, 5 days/week for 21 applica- 
tions; 10 rats/dose/sex; all animals survived the study until their scheduled 
termination; slight scales and maculate erythema were observed in three high 
dose females during weeks 1 and 2; no treatment-related changes in food 
consumption, body weights, ophthalmology, organ weights, and necropsy were 
detected; NOEL not determined; supplemental; (Leung, 10/16/92). 

Inhalation 

011; 114450, 114451; "Subchronic (28 Exposures in 6 Weeks) Repeated Dose 
Inhalation Toxicity Study in Rats" (Leist, K. H., Research & Consulting 
Company AG, itingen, Switzerland, Project i"s 28697 and 34233, 10/3/84); 824; 
HOE 33171 OH ZD96 0001 (96.5% purity); 0 (air), 0 (acetone), 0.014, 3.073, 
0.248, and 0.727 mg/l (analytical); nose only exposure; 6 hrs/day, 5 days/week 
for a total of 28 exposures; >50% of the particles < 7 u; 6 rats/dose/sex for 
main study and 5 rats/sex from each group except for the low dose were used 
for a 4-week recovery period; one high-dose female died accidentally during 
exposure on day 1; dose-related increases (p<O.O5) in absolute and relative 
liver and kidney weights at doses ~0.073 mg/l; centrilobular hepatocellular 
hypertrophy in animals treated at 0.248 and 0.727 mg/l; elevated serum 
alkaline phosphatase in 0.073 and 0.248 mg/l-treated males rats and in high 
dose animals; after the 4-week recovery period, no treatment-related changes 
in serum levels of alkaline phosphatase or centrilobular hepatocelluiar 
hypertrophy was observed; NOEL (M/F) = 0.014 mg/l (based on organ weignt 
changes, serum chemistry, and histopathology); acceptable; (Leung, 10/21/92). 

METABOLISM STUDIES 

Metabolism, Rat 

031; 114500; "Metabolism in Male and Female Rats after Single and Repeated 
Oral Administration, Respectively, of a Low and a High Dose, Respectively" 
(Dorn et. al., Hoechst AG, Frankfurt, Germany, Report d Fo.336/84, 2/!1/85); 
nonlabeled HOE 33171 OH ZB99 0001 (97% purity), Chlorophenyl-[U-"Cl-fenoxa- 
prop ethyl (22.85 mCi/g, 98% radiochemical purity); oral; single: 2 and 10 
mg/kg (10 - 15 rats/sex/dose), multiple: 14 daily nonlabeled doses followed by 
a radiolabeled dose on day 15 at 2 mg/kg (15 rats/sex); females excreted 
larger fractions of the radioactive dose in the urine as compared to males 
(65% vs. 49%, respectively, ~~0.05) with the corresponding 30% to 44% of the 
radioactivity found in feces at all dose levels; no relevant qualitative 
differences in the metabolite pattern observed in any of the dose group; at 
the single low dose, there were no differences between males and females with 
the exception of a slightly higher percentage of free acid in urine of females 
(4.7%) than males (1.1%); however, repeated dosing at 2 mg/kg or at an 
increased dose level showed that females do not have additional capacity to 
metabolize all the absorbed material further beyond the free acid; in 
contrast, male rats absorbed the high dose to a lower extent but have the 
additional capacity to metabolize the absorbed material to products beyond the 
free acid; supplemental; (Leung, 11/12/92). 
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031; 114501; "HOE 33171 - dioxyphenyl-l- 14C, Metabolism in Rats Orally 
Administered at Two Doses, 2 and 10 mg/kg Body Weight" (Burkle et. al., 
Hoechst AG, Frankfurt, Germany, Report # B 3/85, l/3/85); dioxyphenyl-l-'4C- 
fenoxaprop ethyl (11.36.mCi/g, 96% radiochemical purity); oral; single; 2 
mg/kg (15 female rats), 10 mg/kg (10 rats/sex); urine and feces collected at 2 
-24 hours after treatment; females excreted a larger fraction of the total 
dose in urine as compared to males; male rats excreted only one main 
metabolite in urine: 2-(4-hydroxyphenoxy)- propionic acid {HPP-acid) which 
amounted to 47.5% of the dosage; however, female rats excreted both, HPP-acid 
and the free acid (HOE 53022) in ratios of 1:l (54.5% of total dose) for the 
high dose and 2:l for the low dose (71% of total dose); metabolic pattern ;n 
feces was independent of sex and unchanged parent compouno (HOE 33171) and 
free acid were found in the same ratio; however, the ratic between HOE 33171 
and HOE 53022 in feces from females were altered by dose level, 1:l (10 mg/kgj 
and i:3 (2 mg/kg); supplemental; (Leung, 11/13/92). 

031; 114499; "Chlorophenyl-[U- "+C]-Fenoxaprop-ethy?, =n the Metabolism of 
the Herbicide in Rats" (Dorn, et. al., Hoechst Aktiengeseilschaft, Frankfurt, 
Germany, Report # FO.318/82, 12/16/82); Shlorophenyl-[U-"C]-Fenoxaprop-ethyl 
(Batch 4 9024 IIg, S.A. = 2.635 mCi/g, 98% radiochemical ourity) dissolved in 
salad oil; 40 mg/kg body weight administered to female SP'-Jistar rats by 
intragastric intubation; 50% of radioacti vity in urine samuyes was identif'er 
as a mercapturic acid of 6-chlorobenzoxazol formed by cleavage of the ether 
bond between the heterocycle and the phenyl ring followec oy conjugation cf 5- 
chloro-benzoxazol to the sulfhydryl group of glutathione dith subsequent 
cleavage of the glycine and glutamic acid moieties; three other urine 
metabolites each representing less than 5% of the total raa'oactivity in lur;:e 
were also identified; remaining 36% radioactivity represent some water-soiub’s 
metabolite (s) which were not identifiable; two metabolites in feces were 
extracted from neutral and acidified water, whose original form could not be 
identified; however, both metabolites were shown to be 6-ccniorobenzoxazol 
weakly bound to unknown structures; supplemental; (Leung, 11/g/92). 

031; 114502; "Study of Kinetics and ?,esidue Concentrations following Ora: 
Application of 10 mg/kg Body Weight in Rats" (Kellner and Eckert, Hoechst AG, 
Frankfurt, Germany, Report i)r Ol-L42-0439-84E, 11/30/84); Zhlorophenyl-[U-"Cl- 
Fenoxaprop-ethyl mixed with nonlabeled iiOE 33171 OH ZB99 0001 and administered 
orally in sesame oil (12.02 mCi/g, 98% radiochemical purity) at 10 mg/kg to 5 
SPF Wistar rats/sex; females eliminated 60.4% of the total dose or 
radioactivity via urine which is 27% more than that for males (43.9%); the 
amount of radioactivity excreted in the feces was reported to be 49% for ma?es 
and 35% for females; the absorption half-life (t1/2a) was reported to be 
between 8 and 10 hr regardless of sex; the elimination haif-lives (ti/2B) for 
urine and feces were reported to be 35.6 hr and 45 hr for nales, and 69.4 hr 
and 26.5 hr for females, respectively; highest concentraticns of res'dues &ere 
found in fatty tissues and kidneys; 98% - 100% of the administered dose or 
radioactivity was recovered at the completion of this study; supplemental; 
(Leung, 11/16/92). 

1331; 114503; "Study of Kinetics and Residue Determinations Following Ora 
and Intravenous Applications in Rats" (Kellner and Eckert, Hoechst AG, 
Frankfurt, Germany, Report # Ol-L42-0364-82, 4/22/82); Chlorophenyl-[U-i4C]- 
fenoxaprop-ethyl (Batch # 9024 II, 26.34 mCi/g, >98% radiochemical purity); 
2.06 - 2.52 mg/kg administered intravenously or orally to 5 SPF Wistar 
rats/sex; the amount of radioactivity in expired air was minor and did not 
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exceed the limit of detection; maximum blood ::..::..'_.:'_!r..: :'_'::r. 1 -- e 1- 
equiv/ml in males and 4.53 ug-equiv/ml in 
(Tmax) after oral dosing; 

females were reported at 6 to 8 hr* 
elimination was biphasic with tl/Za ranging from 

6.4 to 14.6 hr and t1/2B was estimated to be 74.2 hr for both sexes; AUC (168 
hr)s were determined to be 158.1 and 151.9 ug-equiv x hr/ml for males and 
females, respectively; the highest blood coRcgR~F~~~~8~,~~~sy~~~x~ $i"YfBS u - 
after intravenous administration were 4.22 and 5.12 ug-equiv/ml for males an 1 
females, respectively; elimination from blood following IV administration was 
characterized by three phases with three separate half-lives (tl/2a, t1/23, 
and t1/2y); 1.3, 11.2, and 97.5 hr in males and 0.72, 7.8, and 72.8 hr in 
females, respectively; no sex-dependent differences in AUC (168 hr)s were 
evident and a mean of 115.8 ug-equiv x hr/ml were reported for both sexes; 
comparison of area under the blood concentration-time curves between oral and 
intravenous administration 'r/as greater than 100% due to intersubject varia- 
bility and suggests that absorption following oral dosing is virtually 
complete; supplemental; (Leung, 11/16/92). 

031; 114504; "Study of Kinetics and Residue Concentrations Following 
Repeated Oral Applications of 2 mg/kg/day in Rats" (Kellner and Eckert, 
Hoechst AG, Frankfurt, Germany, Report # Cl-L42-442-84E, 12/4/84); 14 daily 
oral doses of 2 mg nonlabeled HOE 33171/kg/day followed by a single oral dose 
of 2 mg [chlorophenyl-U-'"Cl-fenoxaprop ethyl (HOE 33171 OH ZE 98 0007, 22.85 
mCi/g, 98% purity)/kg on day 15; 5 SPF Wistar rats/sex; renal excretion In 
female rats was 25% higher than in males; elimination of radioactive HCE 33171 
and/or metabolites was biphasic and its rates are comparable to animals 
receiving a single dose; absorption half-life (tl/2a) was reported to be 
between 8.5 to 12.5 hr for urine and feces regardless of sex; the elimination 
half-life (t1/2S) with urine was 41.3 hr for females and 72.5 hr for males; 
with feces t1/2G was estimated to be 27.3 hr for males and 33.7 hr for 
females; highest concentrations of residues were located in kidneys, fatty 
tissues, and blood; no evidence for accumulation of the test material and/or 
its metabolites following multiple dosing; supplemental; (Leung, 11/!7/92). 

031; 114505; "Comparative Investigation of the Metabolism and 
Radioactivity Levels of Tissues in the Pregnant Cynomolgus Monkey, Rabbit, and 
Rat After Oral Administration of the Active Ingredient via Stomach Tube" (Dorn 
et. al., Hoechst AG, Frankfurt, Germany, Report # Fo.330/84, 10/l/84); 
multiple daily oral administration of nonlabeled HOE 33171 (technical Grade) 
to pregnant cynomolgus monkey (10 mg/kg), rabbits (50 mg/kg) and rats 150 
mg/kg) during embryo organogenesis; the first dose for the monkey and the 
final dose for all the animals was radiolabeled HOE 33171 (technical grade); 
no direct comparison in the blood level of radioactivity with the monkey is 
possible since the administered dose is 5 times lower than that given to 
rabbits and rats; however, a dose correction of 5 folds, suggested that blood 
levels of radioactivity in monkey is the lowest of three species; highest 
level of residues are localized in the kidney, liver and blood; except for the 
kidneys, all other organs and tissues showed a 2 to 4 fold higher 
concentrations of radioactive residues in rats than rabbits at 6 and 48 hours 
after the final dose; radioactivity level 'was higher in rat fetuses than 
rabbit fetuses (10.0 vs. 1.5, respectively, at 6 hours after the final dose); 
higher concentrations of free acid (HOE 53022) in rat livers than in rabbit 
livers support the contention that the metabolizing capacity of rats is lower 
than that of rabbits; mercapturic acid of 6-chlorobenzoxazol was detected in 
all three species; after dose correction, this metabolite was three times less 
than in rabbits and rats which is consistent with the finding that primates 
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have a lower level of glutathione transferase when compared to rats and 
rabbits; supplemental; (Leung, 11/18/92). 

Summary: Following oral administration, 94% of the radiolabeled fenoxyprop 
ethyl is eliminated primarily via urine and feces by 168 hours. FernaYe rats 
excreted a larger fraction or 25% more of the radioactive dose in the urine as 
compared to male rats. The amount of radioactivity found in expired air was 
minor and did not exceed the limit of detection. Multiple dosing and higher 
dose level did not alter the route of excretion or result in the retention of 
the test substance. Metabolism of fenoxaprop ethyl leads first to the free 
acid and then to 2-(4-hydroxyphenoxy)-propionic acid (HP-acid) and mercapturic 
acid of Cchloro-benzoxazol formed by cleavage of the ether bond between the 
heterocycle and the phenyl ring followed by conjugation to glutathione. At 
single low doses there were no cuantitative differences in metabolic profile 
between male and female rats. However, multiple dosing or increased dose 
levels demonstrated that female rats do not have additional capacity to 
metabolize all of the absorbed test material and consequently excrete a higher 
amount of the free acid in the urine. In contrast, male rats absorbed the 
high dose to a lower extent but have the additional capacity to metaoolize the 
absorbed test material to products beyond the free acid. (Leung, 12/22/92) 
------------------------------------------------------------------------------ 

SPECIAL 'OXICOLOGICAL STUDIES 

021; 114507; "Hepatotoxicity Screening by Histolcgicai and Biocnemical 
Methods in Rats" (Ebert et. al., Hoechst AG, Frankfurt, Germany, ReFort f 
215/82, 7/28/82); HOE 33171 OH AT 204 (Serial # 9707, Op. 3/80, technical) 0 
(diet), 2, and 20 mg/kg administered daily in diet to I.5 rats/sex/oose for 30 
successive days; 5 rats/sex/dose were killed at the end of the treatment 
period, and after 14 and 28 day recovery period; behavior, general health 
condition, bodyweight gains, food and water consumption were not affected by 
the test material; no treatment-related changes in relative and abso-ute liver 
weights; administration of the test material did not prcduce any sians of 
peroxisomal proliferation, depletion of glutathione, or induction o? foreign 
substance metabolizing enzymes; supplemental data (Leung, 12/14/92). 

022; 114508; "Hepatotoxicity Screening by Histological and Biochemical 
Methods in Mice" (Ebert et. al., Hoechst AG, Frankfurt, Germany, Rencrt # 
537/82, g/8/82); HOE 33171 OH AT 204 (Serial # 9707, gp. 3/80, technical); Cl 
(diet), 2, and 20 mg/kg administered daily in diet to 15 rats/sex/dose for 30 
successive days; 5 rats/sex/dose were killed at the end of the treatment 
period, and after 14 and 28 day recovery period; daily administration of the 
test material in the diet had no effect on the behavior or general health 
condition of all the animals; at the end of the treatment period, enzyme 
biochemistry workup indicated lowering of glutathione in both sexes by 80 - 
85% of control (~~0.05) and an elevated catalase activity to about 150% of 
control in males (~~0.05); these changes were not considered to be tcxicologi- 
tally significant since there were no macroscopic or microscopic signs of 
hepatotoxicity and by the 28th day of the recovery period these chanaes in 
enzymatic activities were reversible; supplemental data (Leung, 12/!5/92). 
_-______~~~----_----____________________---~~~~~~~~~~~~~~~~~~-~~~~~~---~~~~~~~ 
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SB950-MANDATED HEALTH EFFECTS STUDIES 

Chronic Toxicity, Rat 

** 014, 015; 114454, 114455; "Chronic Feeding Study (24 monzns) 'n Rats", 
(Kramer, et. al., Hoechst Aktiengesellschaft, Frankfurt, Germany, Study f 688, 
g/19/84); 831; HOE 33171 OH AT 206 or HOE 33171 OH AS 201 (bc:h are TGAI); 0 
(diet), 5, 30, and 180 ppm (males: 0, 0.26, 1.58, and 9.43 mg/kg, 
respectively; females: 0, 0.33, 2.00, and 11.87 mg/kg, respecziveiy); 20 
rats/sex/dose; 6 rats/sex/dose for BSP/PSP function test and another 10 
rats/sex/dose used for monitoring residues in organs and tissues; mortalities: 
males l/20, 7/20, 2/20, 3/20; females 7/20, 7/20, 7/20, 6/25, respectively; no 
adverse effect: no treatment-related changes in body weight, 'ocd consumption, 
hematological parameters, urinalysis, and clinical chemistry Here detected; 
levels of residues found in organs and tissues from the treazeo animals were 
dose-related but there was no sex differences or time-relatec accumulation of 
residues; reduction in absolute (88.7% of control, p< 0.05) ant relative 
(89.8% of control, pz 0.05) liver weight in high dose males #as not considered 
to be toxicologically significant in the absence of any abrcrmal histological 
changes; hepatic (BSP) and renal (PSP) tests did not revea‘ any functional 
disturbances due to HOE 33171; NOEL (M/F) = 30 ppm (males: 1.58 mg/kg, 
females: 2.00 mg/kg, based on induction of hepatic enzymes, :nanges Tn liver 
weights, distension of the zona reticularis and the medulla :f the adrenals, 
hyperplastic epithelia of the renal pelvis ttiith calcareous ce~osits); 
acceptable; (Leung, 10/30/92). 

012; i14452; "Chronic Feeding Study in Rats (Interim K!‘-'ng after 6 
months)" (Kramer et. al., Hoechst Aktiengesellschaft, Frankfir:, Germany, 
Study ;Y 688, l/10/83); HOE 33171 OH AS 201 or HOE 33171 OH A- 296 (both are 
TGAI); O(diet), 5, 30, and 180 ppm; 10 rats/sex/dose; one :CX case male rat 
died during week 3 due to hemorrhage of the urinary bladder; ai- other animals 
survived until scheduled termination; no adverse effects indicated; high dose 
males exhibited increased body weight (110% of control, pcC.35) without any 
changes in food consumption; rats from the 180 ppm group shcked partially 
hyperplastic epithelia of the renal pelvis with calcareous cezosits (lo/20 vs. 
6/20 in 180 ppm and control group, respectively); supplemental; ilieung, 
10/22/92). 

013; i14453; "Chronic Feeding Study in Rats (Interim KS':'ng .?fteT 12 
Months)" (Kramer et. al., Hoechst Aktiengesellschaft, Frankfzrt, Germany, 
Study # 688, 11/11/83); HOE 33171 OH AS 201 or HOE 33171 OH *AT 296 (50th are 
TGAI); 0 (diet), 5, 30, and 180 ppm; 10 rats/sex/dose; all an’mais survived 
the study until scheduled termination; no adverse effects indicated; no 
treatment-related changes in behavior, clinical signs, body height, food 
consumption, hematological parameters, and urinalysis were cerected; elevated 
aminopyrine N-demethylase activity (223.5% of control, p<0.?5] in ?igh dose 
females and carnitine acetyltransferase activity (403.1 z ET- 9% cf control, p 4-t. 
~0.05) in high dose animals; histological exam revealed dis ter,sion of the zona 
reticularis and medulla of the adrenals in high dose animals 'n the absence of 
discernible tissue lesions; supplemental; (Leung, 10/26/92). 

Chronic Toxicity, Dog 

* 018, 065; 114458, 121144; "Toxicological Testing of 'OE 3317'1 by 
Repeated Oral Administration to Beagle Dogs for 2 Years" Brunk et. 
al.,(Hoechst Aktiengesellschaft, Frankfurt, Germany, Report -7 85.0073, 
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l/30/85); 831; HOE 33171 9H ZC94 0001 (94% purity); 0 (cornmeal), 3, 15, and 
75 ppm (males: 0, 0.20, 1.10, and 5.2 mg/kg, respectively; females: 0, 0.18, 
0.90, and 4.60 mg/kg, respectively) to 6 dogs/sex/dose for 2 years; all 
animals survived the study until scheduled termination; no adverse effects; 
high dose females and males demonstrated reduced body weight gain (49.1 and 
54.6% of control, ~~0.05, respectively) without any abnormal changes in food 
consumption; no treatment-related changes in clinical signs, cphthalmological 
findings, hematological parameters, clinical chemistry, and urinalysis were 
detected; hepatic (BSP) and renal (PSP) function tests did not reveal any 
organ dysfunction; NOEL (M/F) = 15 ppm (males: 1.1 mg/kg, females: 0.9 mg/kg, 
reduced body weight gain);study originally reviewed as unacceptable but 
possibly upgradeable with analysis of test diet to confirm the actual 
concentrations of HOE 33171 employed; (Leung, 11/4/92); stucy was rereviewed 
with test diet analysis; acceptable; (upgraded, Leu,ng, 3/4/93). 

** 017, 065; 114506, 121146; "Toxicological Testing of HOE 33171 by 
Repeated Oral Administration to Seagle Dogs for One Year" Brunk et. al., 
(Hoechst Aktiengesellschaft, Frankfurt, Germany, Report # 84.0437, 7/19/84); 
831; HOE 33171 OH ZC94 0001 (94% purity); 0 (cornmeal), 3, !5, and 75 opm to 6 
dogs/sex/dose for 1 year; 1 mid dose male was killed on day !06 due to poor 
health conditions produced by intestinal stenosis followina fatty tissue 
necrosis; all remaining animals survived the study until s:heduled 
termination; no adverse effects: no treatment-related changes in body and 
organ weights, food consumption, ophthalmology, hematology, clinical 
chemistry, urinalysis, necropsy and histology; normal hepatic and renal 
functions; NOEL (M/F) 1 75 ppm (no effect at HDT); study originally reviewed 
as unacceptable but possibly upgradeable with analysis of test diet to confirm 
the actual concentrations of HOE 33171 employed; (Leung, 11/3/92) study 'was 
subsequently reviewed with test diet analyses; acceptable; (tipgraded, Leung, 
3/4/93). 

Combined, Rat 

* 015, 016; 114456, 114457; "Combined Chronic Toxicity and Cart inogenicity 
Study in Rats (24 and 28 month feeding studies)", Kramer et. al., (Hoechst 
Aktiengesellschaft, Frankfurt, Germany, Study # 688, 6/28/85); th is study 
represents another segment of a 24 month chronic feeding study in rats 
(document 51910-014, -015, record #s 114454 and 114455); 835; HOE 33171 OH AT 
206 or HOE 33171 OH AS 201 (both are TGAI); 0 (diet), 5, 30, and 180 ppm to 60 
rats/sex/dose for 28 months; no adverse effects: no treatment-related changes 
in mortality, body weight, food consumption, hematological parameters, and 
urinalysis detected; lowering of serum cholesterol (78.3% of control, ~~0.05) 
and total lipids (75.8% of control, ~~0.05) reported in high dose males; 
induction of hepatic enzymes in high dose animals at 12 months with reduced 
relative liver weight in mid- and high-dose males (88.7% of control, ~~0.05); 
was not considered to be toxicologically significant without any abnormal 
findings in histology or hepatic function test at 24 months; distension of 
zona reticularis and the medulla of the adrenals and hyperplastic epithelia of 
the renal pelvis with calcareous deposits at 24 months was also detected; 
age-related dystrophy of sciatic nerve and femoral muscle in control and 
treated animals; no oncogenic potential demonstrated with chronic feeding; 
NOEL (M/F) = 30 ppm (based on serum levels of cholesterol and total lipids, 
induction of hepatic enzymes, histological changes in the adrenals and 
kidneys; acceptable; (Leung, 11/5/92). 



DPR MEDICAL TOXICOLOGY 
D51910>RA>F@054382>P0002'3>S940218 
Page 15 

Oncogenicity, Mouse 

** 020; 114461; "HOE 33171 - Carcinogenic ity Study in Mice (24-month 
Feeding Study)", Kramer et. al., (Hoechst Aktiengesellschaft, Frankfurt, 
Germany, Study # 695, 3/11/85); HOE 33171 OH .4S 201 (TGAI, 94% purity); 0 
(diet), 2.5, 10, and 40 ppm to 50 mice/sex/dose for 24 months; mortalities 
were reported in all groups during the last 6 months of the study: males 
14/50, 21/50, 21/50, 19/50; females 21/50, 30/50, 26/50, 20/50, respectively; 
no treatment-related changes in body weight, food consumption, hematological 
parameters, and clinical chemistry; reduced absolute and relative liver 
'weights (85% of control, ~~0.05) in mid and high dose females without any 
abnormal histological findings; no adverse effect: NOEL (F) = 40 ppm, (M) = 40 
ppm (no effec t at HDT); acceptable; (Leung, 11/6/92). 

019; 114459, 114460; "HOE 33171 - Chronic Feeding Study in Mice (interim 
Killing after 12 Months)", Kramer et. al., (Hoechst Aktiengesellschaft, 
Frankfurt, :Germany, Study # 695, 11/25/83); ?OE 33171 OH AS 201 (TGAI, 94% 
purity); 0 (diet), 2.5, 10, and 40 ppm to 10 mice/sex/dose for 12 months; no 
adverse effects indicated; all animals survived the study until scheduled 
termination; no treatment-related changes in clinical signs, body weight, food 
consumption, hematological parameters, serum biochemistry, macroscopic and 
histological examinations were detected; dose-related increase in absolute and 
relative kidney weights in high dose animals '#as not considered :o be tox'co- 
logically significant because there was no histological correlation; this 
increase in kidney weight was only statistically significant in high dose 
females (108.4% of control, ~~0.05); HOE 33 171 did not induce biosynthesis of 
hepatic enzymes of foreign substance metabolism or cause peroxisomai 
proliferation; NOEL (M) > 40 ppm (no effect at HDT), (F) = 10 porn (kidney 
weight changes were only-seen at 12 month in?: erim killing but not at terminal 
killing at 24 months); supplemental; (Leung, 11/5/92). 

Reproduction, Rat 

027; 114478; HOE 33171-Technical Grade: Effects of Dietary Administration 
upon Reproductive Function in the Rat 1. Dosage Range-Finding Study, J.M. 
Tesh et al.; Rat; 834; Life Science Research, Essex, England; LSR Report No. 
83/HAG085/376; 2/14/85; HOE 33171 Technical Grade (Code: HOE 33171 OH AS 201), 
purity: 94.0%; F(0) 6 animals/sex/group; F(1) not mated; Dose (dietary): 9, 
40, 160, 320 ppm; Mortality: No deaths for F(D), F(l)-0 (4/69), 40 (O/57), 160 
(2/62), 320 (3/45) by day 21 post partum; Observations: no treatment-related 
signs, no treatment-related effect on body ,deight gain or food consumption; 
Necropsy: no treatment-related lesions reported, significant increase in 
relative liver weight (F(0) males, 320 ppm), In absolute liver ,deight (F(1) 
males, 40, 160, 320 ppm), in absolute kidney #eight (F(1) males 40, 160, 320 
ppm), decrease in absolute thymus weight (F(1) female, 320 ppm); Reproductive 
factors: no. of implantations, litter size reduced in 320 ppm group, no effect 
upon mating, fertility index, gestation index; Development: no treatment- 
effect upon viability index, lactation index, and mean pup weight; Study 
supplemental. (Moore, 11/5/92) 
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** 028; 114479; HOE 33171-Technical Grade: Effects upon Reproductive 
Performance of Rats Treated Continuously Throughout Two Successive 
Generations, J.M. Tesh et al.; Rat; 834; Life Science Research, Suffolk, 
England; LSR Report No. 84/HAG087/636, purity: 94.0%; 5/13/85; HOE 33171 
Technical Grade (Code: HOE 33171 OH AS 201); 30 animals/sex/group both FO, Fl; 
2 generations, 2 matings/generation; Dose (dietary): 0, 5, 30, 180 ppm; 
Mortality: (adults) deaths not treatment-related; Observations: no treatment- 
related signs or treatment-related effects upon body weight gain or food 
consumption, both generations; no treatment-related effect upon estrus cycles, 
pre-coital interval, mating performance, conception rate, gestation length, 
gestation indices (all matings); no treatment-related effects on live births, 
viability, sex ratios, development parameters (all matings); Necropsy: no 
macroscopic lesions adult or offspring; (adults) increased absolute and 
relative liver weight (M/F:180 ppm), (offspring) increased absolute and 
relative liver weight (M/F:180 ppm), increased relative kidney weight (M/F:180 
ppm), increased absolute and relative thymus weight (M/F:180 ppm); 
Histopathology: Kidney, increased incidence of nephrocalcinosis in offspring 
and adult females; Possible target organ: kidney; No adverse effects; Adult 
NOEL:30 ppm (based on increased liver weight, nephrocalcinosis, I80 ppm); 
Reproductive NOEL:180 ppm; Developmental NOEL:30 ppm (based on increased 
kidney and liver, and reduced thymus weight, nephrocalcinosis, 180 ppm); Study 
acceptable. (Moore, 11/18/92). 

029; 114481; Multiple Generation Study on HOE 33171 Substance Technical 
Grade in Rats, H. Eecker et al; 834; Rat; RCC Research and Consulting Company, 
Itingen, Switzerland; ProjectNo. 034896; 2/20/86; HOE 33171 Technical Grade 
(Code: HOE 033171 OH ZD97 OOOl), purity: 97.2%: 30 animals/sex/grcup, both FO, 
Fl; 2 generations, 2 matings/generation; gose (dietary): 0, 5, 30, 180 ppm; 
Mortality: (adults) deaths not treatment related; Observations: (adults) no 
treatment-related signs or treatment-related effects upon body we'ght gain or 
food consumption for both generations; absolute and relative liver and kidney 
weight increase (M/F:180 ppm); (offspring) mean body weight reduced (180 ppm) 
21 days post artum, all matings, increased absolute and relative liver and 
kidney weights Y- M/F: 180 ppm); decreased absolute and relative thymus (M/F:180 
ppm) and spleen weights (F:180 ppm); Clinical Chemistry: (adults) total lipids 
reduced (Fl, 180 ppm), (offspring) alkaline phosphatase increased (all 
matings, 180 ppm); !?eproductive, Developmental: no treatment-related effect 
upon estrus cycles, precoital interval, mating performance, conception rate, 
gestation length, gestation indices, all matings; no treatment-related effects 
upon live births, viiability, 
offspring, 

sex ratio, developmental parameters for 
all matings; Necropsy: no data submitted; Histopathology: no data 

submitted; NOEL (preliminary): adults-30 ppm (based on significant increase in 
liver and kidney weights, decrease in thymus weights in 180 ppm group), 
reproductive: 180 ppm, developmental-30 ppm (based on reduced body weights at 
21 days in 180 ppm group); Study unacceptable, may be upgraded with submission 
of necropsy and histopathology data. (Moore, 11/17/92). 

Teratology, Rat 

** 023, 065; 114464, 114465, 121148; "An Oral Embryotoxicity Study of 
Hoe 33171 0 H AT 204 in Wistar Rats" (authors: Drs. Baeder, Weigand, & 
Kramer); 833; Pharma Research Toxicology, Hoechst, Frankfurt, Germany; report 
#613/82; 10/4/82; Hoe 33171 0 H AT204 (fenoxaprop ethyl); 93.0% purity; 
administered daily by gavage between gestation days 7-16; doses: 0 (sesame 
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oil), 10, 32, & 100 mg/kg/day; dams sacrificed on day 21; 20 dams/dose; no 
maternal deaths; slight decrease in maternal food consum.ption and weight gain 
compared to controls and appearance of piloerection in several dams at the 
high dose; O/60 dams at 0, 10, & 32 mg/kg/day suffered early abortion or fetal 
death while 4/40 did so at 100 mg/kg/day; high-dose fetuses Iweighed slightly 
less than controls (2.97i.20 g vs. 3.34k.37 g, p<.OOl), 'tiere slightly shorter 
(3.52k.11 cm vs. 3.612.12 cm, p<.O25), displayed weak ossification at 3 sites 
and anlage of a 14th rib at the Is t lumbar vertebra, and had slight tendencies 
toward thickened, bent, undulating ribs and fragmented, dysplastic, 
dislocated, longitudinally displaced, fused sternebrae; reported maternal 
NOEL=32 mg/kg/day; reported developmental NOEL=32 mg/kg/day; study originally 
reviewed as unacceptable but possibly upgradeable upon submission of analyses 
of the dosing solutions; (Rubin, 11/17/92); subsequently rereviewed with 
dosing solution analyses; acceptable; (upgraded, Leung, 3/5/93). 

51910-024; 114466; "A Study of the Effect of the Active Ingredient Hoe 
033171-Technical on Pregnancy of the Rat" (authors: P. James, R. Billington, 
R. Clark, & J. Offer); 833; Huntingdon Research Centre, Cambridgeshire, 
England; report #223/83691; 12/12/83; Hoe 33171 0 H ZC96 0002 (fenoxaprop 
ethyl); 96.2% purity; administered daily by gavage beWeen gestation days 6- 
15; doses: 0 (sesame oil), 10, 32, & 100 mg/kg/day; 25 dams/dose (24 were 
pregnant), sacrifice d on day 20; no maternal deaths; maternal effects: 
increased water consumption at 32 & 100 ma/kg/day between days 9-11, decreased 
weight gain at 100 mg/kg/day between days 6-10, increased liver weight upon 
sacrifice at 100 ma/kg/day; fetal effects: decreased mean fetal weight at 100 
mg/kg/day, increased mean X malformations at 100 mg/kg/day (though not 
statistically significant), increased mean z visceral anomalies at 32 and 100 
ma/kg/day3 increased mean % skeletal anomalies at 100 mg/kg/day, increased 
mean % unossified sternebrae (a type of "variation") at iO0 mg/kg/day, and 
decreased mean % normal sternebrae at 100 mg/kg/day; maternai NOEL=100 
mg/kg/day, developmental NOEL=10 mg/kg/day; Unacceptable (but possibly 
upgradeable upon submission of analyses of dosing solutions). (Rubin, 
!1/19/92) 

024; 114467; "Embryotoxicity Study in the Rat (Dermal Application)" 
(Leist, K. H., Research & Consulting Company AG, Itingen, Switzerland, Project 
d 28765, 10/17/84); 833; HOE 33171 OH ZD96 0001 (96.5% purity): nominal doses 
of 0 (sesame oil), 100, 300 and 1000 mg/kg/day administered dermally to 25 
pregnant female rats/dose for 6 hours/day from days 6 througn 15 of gestation; 
no adverse effects indicated; no mortalities 'r/ere reported; local effects at 
the application sites consisted of very slight erythema in two to four dams in 
each of the four dose groups for two to three days; no test article-related 
differences in the mean number of implantations, resorptions and fetal weight 
or evidence of embryonic and/or teratogenic potential was detected; nominal 
maternal and developmental NOEL > 1000 mg/kg/day ("limit" zest); unacceptable 
but possibly upgradeable with suEmission of dosing solution analysis to 
confirm the actual amount of the test article applied dermaily; (Leung, 
U/11/92). 

7/ 
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024; 114468; "Testing for Embryotoxicity and Effects on Postnatal 
Development in Wistar Rats Following Oral Administration" (Baeder et. al., 
Hoechst AG, Frankfurt, Germany, Report # 86.0133, 2/4/86); 833; HOE 33171 OH 
ZD98 0001 (97.9% purity); nominal doses of 0 (sesame oil), 10, 32, and 100 
mg/kg administered orally daily to 20 - 22 pregnant/dose on days 7 to 16 of 
pregnancy; all females ailowed to deliver and rear their offsprings for 21-23 
days; one low dose animal died during the night after the 8th treatment due to 
faulty intubation and was replaced; slight reduction in maternal body 'weight 
(95.1% of control, p < 0.05) accompanied by reduced food consumption (85.5% of 
control, ~~0.05) at 100 mg/kg was reversible by the end of the study; clinical 
findings included local alopecia and scabbing and piloerection in all three 
treated groups; no adverse effects indicated; no difference between the 
numbers of live offsprings per litter in the three treated groups as compared 
with the control group; offsprings in the treated groups were normally 
developed and their body weights at birth were comparable with those of the 
control animals; viability of the offsprings in all three dose groups 'was 
unimpaired; nominal maternal and developmental NOEL 2 100 mg/kg/day (no effect 
at HOT); unacceptable but possibly upgradeable with submission of analysis of 
dosing solutions to confirm the actual dosage administered; (Leung, 12/14/92). 

Teratology, Rabbit 

** 025, 065; 114469, 114470, 121148; "An Oral Embryotoxicity Study of HOE 
33171 .Active Ingredient (Technical Grade) (Code: HOE 33171 OH AT204) in 
Himalayan Rabbits" (Baeder et. al., Hoechst dG, Frankfurt, Germany, Report #'s 
667/82 and 86.0022, 10/21/82); HOE 33171 OH AT 204 (Batch iO750, 93% purity); 
833; nominal doses of 0, 12.5, 50, and 200 mg/kg/day in sesame oil to 15 
pregnant Himalayan rabbits/dose on the 7th - 19th day of pregnancy; I and 2 
dams from the low and hiah dose groups, respectively, were reported dead 
between the 16th and 19th day of pregnancy; administration of 200 mg/kg to 
dams led to a decrease in food consumption with a reduction in body weight and 
increased incidence of abortions; however, on the 20th day of pregnancy when 
treatment with HOE 33171 was terminated, surviving dams consumed normal 
quantity of feed with concomitant body weight gain and partial recovery of 
body weight; fetuses at the high dose exhibited growth retardation, reduced 
survival rate, diaphragmatic hernias and increased incidence of a 13th rib; no 
adverse effects; maternal and developmental NOEL > 50 mg/kg/day (growth 
retardation, reduced survival rate, increased incidences of abortions and 13th 
rib); originally reviewed as unacceptable and not upgradeable; lack of dosing 
solution analyses to confirm the actual dosage administered and all fetuses 
'were not subjected to both visceral and skeletal examinations; (Leung, 
11/19/92); subsequently reviewed with dosing solution analyses and additional 
data from another rabbit teratology study (record ifs 114471 and 114472); 
acceptable; (upgraded, Leung, 3/5/93). 

** 525, 065; 114471, 114472, 121148; "Testing for Embryotoxicity in 
Himalayan rabbits Following Oral Administration" (Baeder et. al., Hoechst AG, 
Frankfurt, Germany, Report #s 83.0516 and 86.0019, g/29/83); 833; HOE 33171 OH 
ZC 96 0002 (Serial # 11977, 96.2% purity); 833; nominal doses of 0, 2, 10, and 
50 mg/kg/day in sesame oil to 15 pregnant Himalayan rabbits/dose on the 7th - 
19th day of pregnancy; Except for one high-dose dam which had died because of 
vaginal bleeding, all other remaining dams survived the study until scheduled 
termination; high dose dams exhibited slightly lower food consumption during 
days 7 - 14, but subsequently returned to normal; delivered fetuses in all 
dose groups were normally developed and showed no impairment of viability 
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during the first 24 hours; no adverse effects; mater-t: 2-c 15,1‘1:re-:tl NOEL 
2 50 mg/kg/day (no effect at HDT); originally revie;se: as --a:~~s:a:-a and not 
upgradeable; lack of dose solution analyses to conf'r: ~-5 :z-z- :,:s-;s 
administered and all fetuses were not subjected to bo:,h +-E:z-z- L:?C :celetal 
examinations; (Leung, 11/30/92); subsequently revie,hez e-7' I:E-T; 5:.-Zion 
analyses and additional data from another rabbit terz:z‘~;~ ::-I~ :-=_::--d #s 
114469 and 114470); acceptable; (upgraded, Leung, 315 93‘. 

Summary: Considering both rabbit teratology studies ::ge:-E-, -.-'e -cyiE' of 
fetuses examined for visceral and skeletal abnorma":'zs 's z:?:-z:t. 

026; 114473; "Embryotoxicity Study in the Rabbi-, 3e~?ia‘ IzI‘~:::'::)" 
(Leist, K. H., et. al., Research 5 Consulting Company '2, ::'-,;c-. 
Switzerland, Project # 28776, 10/3/84); 833; HOE 33171 :L ZCf I?:: .52.5Z 
purity); nominal doses of 0 (sesame oil), 100, 300, 2nd IZlZll 31; :; 
administered dermally 6 hours/day to 16 dams/dose f-zm 3~:s I :--::F- 1Z of 
pregnancy; no mortalities or abnormal clinical final-gs *E-Z -$.::-:a~ :&ring 
this study; erythema, edema, desquamation, exfoliatlcr, ::$I =':s:-'-; :ccurred 
in all animals and no dose-related differences in 1n:ers':: I' :-e :c'- 
irritations were observed; one dam in the low dose z-z;: -,a.- :--- : 
implantation sites and another in the mid dose group--E: S *;-s'T.-- - 
resorptions on day 28; live fetuses +iere not found '- a‘:-‘e- -5r.1: -2 
treatment-related differences in reproductive paramezars 45-z -~::.a: a-: tnere 
'was no evidence of embryonic and/or teratogenic potec:!a‘ I= :-I- z:--eC: test 
article; no adverse effects indicated; nominai mater-a: z-1: rz.~-rraz-:zl NCE: 
> 1000 mg/kg/day (no effect at HDT); unacceptable but poss'z-;+ z>Tadeable 
with submission of dose solution analyses to confiz :-a II:-:- sT:Z:--Ts of 
test article applied dermally; (Leung, 12/4/92). 

Teratology, Mouse 

026; 114474; "Study of the Effect of the Acti,Je :-<-:r-e-: -:E iZ1-:,- 
Technical on Pregnancy of the Mouse" (James, P. et. a‘,, -t--I--~::r:- =es?arch 
Center PLC., Cambridgeshire, 

^---- 
UK, Report + HST 221/2Z5-2 :Z'ICS, i-1 I'.E3, Re- 

issued with amended pages on l/10/85 ); 833; HOE 331-1 I- IZf :!I112 '-221); 0 
(sesame oil), 2, 10, and 50 mg/kgjday administered zra:‘- 1: 5:: :z~fs :cse from 
days 6 through 15 of pregnancy; no mortalities or trea:=‘;s~-:--z-z-zz ;ICZ- 
weight changes were reported; high dose dams exhibiztc '-~--zz?: :zs:-J:e 
liver weight (125.65% of control, ?<O.Ol) tiith occas'cTa‘-I'I~I-~-~~~~? of the 
liver; no treatment-related differences in reproduc:'.;e :E--ME:.~-.I *CV~ noted 
and there was no evidence of teratogenic potential zf '-,:E :_~TI'--I:~-?c Test 
material; no adverse effects indicated; nominal materra- T.-C :~~a-zz~~-za; 
NOEL > 50 mg/kg/day (no effect at HDT); study unacceptable =cf~ slzs'b-y 
upgradeable with submission of dosing soiution ana:is's i-11 I::: ‘5,~' 
justification; (Leung, 12/8/92). 

Teratology, Monkey 

027, 065; 114475, 121151; "Oral Embryotoxi:':;i Z:-I; -- c-e 
Cynomolgus Monkey" (Osterburg, Hazleton Laboratories :e,:s:.- i-11 Z?z-. 
Munster, FRG, Project # 169/6, 11/12/84); 833; HOE 3:::: 1~ I? I&3:12 36.2% 
purity); 10 and 50 mg/kg/day administered orally to 2: z-c :l r-z~;r;--s 
Cynomolgus monkeys, respectively, from days 20 throig-, ,,Z I= ;r.::.z:':-; no 
adverse effects indicated; 5/21 pregnant animals !- -72 -zjr :I:._ I?:-: 
aborted their fetuses; treatment at the higher dose -?~'a- -'s-‘-3: .'- ::e 
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death of 5/11 pregnant monkeys with 3/11 animals aborting their fetuses; 
reduced food consumption and diarrhea were observed in all animals during the 
treatment period; no indication of teratogenic potential; maternal < 10 
mg/kg/day (excessive abortions), developmental NOEL > 50 mg/kg/day (no effect 
at HDT); lack of dosing solution analysis to confirm-the actual dosage 
administered and control group; originally reviewed as unacceptable but 
possibly upgradeable with additional data to eliminate the deficiencies 
mentioned above; (Leung, 12/g/92). subsequently reviewed with dosing solution 
analyses and historical control data; supplemental; (revised, Leung, 3/5/93). 

Gene Mutation 

**51910-030; 114482; "Study of the Mutagenic ?otential of the Compound tioe 
33171 0 !I AS201 in Strains of .sa~mone~a tuphimuija (Ames Test) and 

I Zscner2chla coli"; 842; Dept. of Toxicology, Hoechst AG, Frankfurt/Main, 
Germany; report Y432/82; 8/2/82; Hoe 33171 0 H AS201 (fenoxaprop-ethyl); TGAI; 
s. r~phimurium strains TA 38, 100, 1535, 1537, & 1538 - assay: reversion 
to hlstidine prototrophy; 5. coli strain WP2 uvrA - assay: reversion to 
tryptophan prototrophy; dosing (determined by a preliminary cytotoxicity 
test): 0, 4, 20, 100, 500, 2500, & 5000 ug/plate ?Aroclor 1254-induced S9 rat 
liver activating microsomes; 48-72 hr @ 37°C; positive controls demonstrated 
mutability of all strains; no test article-dependent increase in reverfants at 
any dose, thus, no mutagenic activity; Acceptable. (Rubin, 11/5/92) 

51910-030; 114483; "Test for Mutagenicity in Bacteria Strains in the Absence 
and Presence of a Liver Preparation" (author: Dr. Engelbart); 842; 
,?rbeitsgruppe Molekularbiologie, Hoechst, Frankfurt, Germany; report 547179; 
?/g/79; Hoe 33171 OH AT 203 (fenoxaprop-ethyl); TGAI; 5. ryphimurium 
strains TA 98, 100, 1535, 3( 1537; - assay: reversion to histidine prototrophy; 
dosing: 0, 4, 20, 100, 560, 1500 (w/o S9 only), & 2500 (+S9 only) ug/plate i 
Aroclor 1254-induced S9 rat liver activating microsomes; 48 hr @ 37°C; no 
evidence of cytotoxicity; positive controls demonstrated mutability of all 
strains; no test article-dependent increase in revertants at any dose, thus, 
no mutagenic activity; Unacceptable, not upgradeable (limit dose '&as not used, 
no evidence of cytotoxicity at the high dose). (Rubin, 11/6/92) 

**51910-030; 114484; "Study of the Mutagenic Activity "In Vitro" of the 
Compound Hoe 33171 OH AS 201 with Schizosaccharmyces so&e" (study 
director: Diego Mellano); 842; Instituto di Ricerche Bjomediche, Torino, 
Italy; study fM 417; g/10/82; Hoe 33171 OH AS 201 (fenoxaprop-ethyl); 94% 
purity; s. pombe haploid mutant yeast (SP ade 6-SO/rad 10-198, h-); dosing 
(I Aroclor 1254-induced S9 rat liver activating microsomes): 0, 125, 250, 500, 
1000 pg/ml; relative survival @ 1000 pg/dose = 5i.95X (-S9) and 88.36% (+S9); 
4-hr exposure to test article 8 35°C followed by plating in agar @ 32°C for 5 
days (mutation detected by appearance of white colonies); positive controls 
demonstrated mutability; no test article-dependent increase in the proportion 
of white colonies, thus, no mutagenic activity: Acceptable; (Rubin 11/6/92) 

Chromosome Effects 

**51910-030; 114485; "Stlidy of the Capacity of the Test Article Hoe 33171 OH 
AS 201 to Induce Chromosome Aberrations in Human Lymphocytes Cultured IR 
7i rro " (Study Director: Diego Mellano); 843; Instituto di Ricerche 
Biomediche, Torino, Italy; study #M 419; 12/23/82; Hoe 33171 OH AS 201 
(fenoxaprop-ethyl); 94% purity; lymphocytes freshly isolated from a male 

74 
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volunteer; dosing (+ Aroclor 1254-induced S9 rat liver activating microsomes): 
0, 1, 10, 100, 1000 pg/ml; 3 hr exposure @ 37'C; cells arrested at metaphase 
in colchicine; apprx. 100 metaphases/dose were examined; cytotoxicity evident 
@ 1000 ug/ml by >80% decline in the # of metaphases; positive controls 
demonstrated susceptibility to induced chromosome aberrations; no test article 
dependent increase in chromosome aberrations, thus, no clastogenic activity 
under the conditions tested; Acceptable. (Rubin, 11/6/92) 

51910-030; 114486; "Micronucleus Test in Male and Female NMRl Mice Following 
Oral Administration" (Study Directors: Drs. Leist & Jung); 843; Hoechst 
Aktiengesellschaft, Frankfurt, Germany; study 7' 689/81; g/19/84; Hoe 33171 OH 
AT 204 (fenoxaprop-ethyl); 93% purity; UMR! mice; animals dosed twice by 
gavage, first @ 0 hr, then @ 24 hr, then sacrificed @ 30 hr (6 hr after the 
second dosingj; doses: 0, 18, 180, & 1800 mg/kg; 5/sex/dose; positive controls 
with Endoxan (100 mg/kg) demonstrated susceptibility both to induced 
micronucleus formation in polychromatic cells and to altered polychromatic-to- 
normochromatic cell ratio; no test articie dependent increase in micronucleus 
formation or change in cell ratio was observed, thus, no clastogenic activity, 
mitotic spindle disruption, or changes in cell dynamics in the bone marrow 
occurred under the conditions tested; Unacceptable (guidelines require at 
least 3 time points at the highest dose ,dith none starting earlier than 12 ir 
after the second application of test arx'clej. (Rubin, 11/9/92) 

DNA Damage 

51910-030; 114487; "Study of the Mutagenic Activity of the Comuound Hoe 
33171 OH AS 201 with S~CC~~~ODI~CCS cere;risiae” (Study Director: Diego 
Mellano); 843; s. cerevisiae strain D4; Znstituto di Ricerche Biomediche, 
Torino, Italy; study #M 416; g/13/82; Hoe 33171 3H AS 201 (fenoxaprop-ethyl); 
94% purity; doses (F Aroclor 1254-induced rat l’ver S9 activating microsomes): 
0, 125, 250, 500, & 1000 ug/ml; 4 hr test article exposure; positive controls: 
cyclophosphamide (258 gg/mg, +S9 only) and methyl methane sulfonate (84.5 
w3/ml, w/o S9 only); experimental incubations contained 2.5% DMSO, positive 
controls contained no DMSO; mitotic gene conversion either to tryptophan or 
adenine prototrophy not observed despite evidence for increasing toxicity with 
dose; Unacceptable (positive control dar-a are not comparable to test article 
data because of disparity in DMSO concentration). (Rubin, 11/g/92) 

51910-030; 114488; "Study of the Capacity of zhe Test Article Hoe 33171 OH 
AS 201 to Induce "Unscheduled DNA Synthesis" [UDS] in Cultured HeLa Cells" 
(Study Director: Diego Mellano); 844; Institute di Ricerche Biomediche, 
Torino, Italy; study #M 418; 10/10/82; ioe 33171 OH AS 201 (fenoxaprop-ethyl); 
94% purity; doses (k Aroclor 1254-induced S9 rat liver activating microsomes): 
5, 50, & 500 yg/ml; 1 hr test article exposure followed by 3 hr exposure to 1 
uCi/ml 3H-thymidine; positive controls: methyl methane sulfonate (1 mM, 'W/O 
S9 only) and cyclophosphamide (1.38 mM, +-S9 only); UDS assays done in the 
presence of hydroxyurea (HU=lO mM) to inhibit S-phase DNA synthesis; 
cytotoxicity test (measured in the absence of HU): high dose of test article 
inhibited DNA synthesis by 93%, mid-high dose by 31% w/o S9; HU inhibited DNA 
synthesis in controls by 98% and 97% (+ & - S9); test article did not induce 
any increase in DNA synthesis in the presence of HU either + or - S9 (positive 
controls increased synthesis by apprx. 2-fold), thus it apparently does not 
cause an increase in repair synthesis; Unacceptable (positive control data in 
the presence of HU are too weak to permit interpretation of test article 
data). (Rubin, 11/10/92) 
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** 065; 121153; "Unscheduled DNA Synthesis in Hepatocytes of Male Rats In 
Vitro with HOE 331171 OH ZD 98 0001" (Authors: Miltenburger, H.G., et. al.,- 
Cytotest Cell Research Gmbh & Co. KG, Darmstadt, Germany, Test Report Project 
f CCR 100800, 2/19/87); 844; HOE 33171 OH ZD 98 0001 (Batch i' 13982, 96.5% 
purity); tested in primary Wistar CF HB rat hepatocyte cultures; two separate 
trials; 6 replicates/dose; concentrations of 0, 1, 3.33, 10, 33.33, and 100 
ug/ml; 3 hour exposure to test article and 3H-Tdr; UDS determined by liquid 
scintillation counting; UDS assay performed in the presence of hydroxyurea (I5 
mM) to inhibit S-phase DNA synthesis; positive controls functional; no 
adverse effect; test article did not induce DNA repair in the hepatocytes 
used; acceptable; (Leung, 3/8/93). 

CONCLUSIONS: Do data support registration? 

Toxicity data for Whip IEC Herbicide and the active ingredient, fenoxaprop 
ethyl, were submitted and reviewed. 

Separate acute oral toxicity studies conducted with the TGAI using only 
male or female rats were unacceptable and not upgradeable, but when considered 
collectively, contained sufficient information to support a toxicity category 
III. .Although, the acute dermal toxicity study using the TGAI is 
unacceptable and not upgradeable, the 21-day dermai toxicity study provides 
enough information to support a toxicity cateaory III. Other acute studies 
with the TGAI, including the inhalation toxicity and primary eye and dermal 
irritation studies are acceptable. 

Individual acute oral and dermal toxicity studies conducted with the 
formulated product employing males or females are not acceptable and not 
upgradeable, but collectively provide sufficient information to support a 
toxicity category III. The acute 'nhalation toxicity and the primary eye and 
dermal irritation studies with the formulated product are acceptable. Product 
label identifies all potential hazards indicated by the data reviewed. 

Although the individual metabolism studies are unacceptable, collectively, 
data from all seven studies provide adequate information to fulfill the 
requirements for an acceptable animal metabolism study. 

Acceptable subchronic studies empioying oral, dermal, and 'nhalation routes of 
administration have been submitted. Results from these studies have 
established the liver as a potential target. 

Dose levels employed in the chronic studies did not produce any effects. 
However, the dose levels selected were justified by the subchronic studies 
(see below) where adaptation to the test artic!e exposure was evident. 

Oral 

go-day study in rats (i5114442): 0, 20, 80, and 320 ppm; 320 ppm - elevated 
alkaline phosphatase in males, enlargement of centrilobular hepatocytes 
and fine eosinophilic granulation of the cytoplasm (these changes were 
reversible during a 4+eek recovery period; NOEL = 80 ppm 
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32-day range-finding study in rats (#114441): 0, 80, 315, 1250, and 5000 
ppm; 5000 ppm - rats killed in extremis on day 8; 1250 ppm - elevated 
alkaline phosphatase; 315 ppm - eosinophilic cytoplasm and enlarged 
hepatocytes; NOEL = 80 ppm 

30-day study in dogs (15114445): 0, 80, 400, and 2000 ppm; 2000 ppm - dogs 
killed in extremis; 400 ppm - liver degeneration, elevated alkaline 
phosphatase, relative histopathological effect consistent with 2000 ppm 
seen in 1 dog; 80 ppm - nothing treatment-related apparent; NOEL = 80 
wm 

go-day study in dogs (#114446): 0, 16, 80, and 400 ppm; 400 and 80 ppm - 
either induced or promoted "chronic interstitial pyelonephritis"; NOEL = 
16 wm 

2-year dog study (#114458): 0, 3, 15, and 75 ppm; 75 ppm - decreased body 
weight gain, about 50% of control; no evidence of pyelonephritis; NOEL = 
15 wm 

32-day mouse study (#114443): 0, 80, 315, 1250, and 5000 ppm; 5000 and 
1250 ppm - mice killed in extremis; 315 ppm - elevated SGPT and alkaline 
phosphatase, enlarged hepatocytes and renal tubule lesions, also to a 
lesser degree at 80 ppm; NOEL < 80 ppm 

30 - day mouse study (#114444): 0, 5, 10, 20, and 80 ppm; 80 and 20 ppm - 
enlarged hepatic epithelia, eosinic hepatocytes, no necrosis, no 
increase in alkaline phosphatase; NOEL = 10 ppm 

2-year mouse study (#114461): 0, 2.5, 10, and 40 ppm; no treatment-related 
chronic-type effects; NOEL = 40 ppm 

The chronic feeding study in rats is acceptable. The chronic toxicity 
conducted in dogs has been upgraded to acceptable status with the submission 
of test diet analyses to confirm the actual concentrations of HOE 33171. 
Combined chronic toxicity/carcinogenicity study in rats and the carcino- 
genicity study in mice are acceptable. In the latter study, ovarian papillary 
cystadenomata was considered with the incidence of cysts lined by hyperplastic 
epithelium. Both lesions are characterized by a cyst lined by proliferative 
epithelium with differential diagnosis depending on the presence of a 
papillary projection into the cystic cavity. When both proliferative lesions 
were considered together no treatment-related effect was observed. 

The teratology study conducted in rats has been upgraded to acceptable status, 
whereas the other teratology study in mice remains unacceptable but possibly 
upgradeable upon submission of dosing solution analyses to confirm the actual 
amounts of test material administered. By considering both rabbit teratology 
studies together, the number of fetuses examined for visceral and skeletal 
abnormalities is adequate and with the submission of dosing solution analyses, 
both rabbit teratology studies have been upgraded to acceptable status. 
Another rabbit teratology study where the test material was applied dermally 
is unacceptable but possibly upgradeable with submission of dose solution 
analyses. An oral embryotoxicity study in the cynomolgus monkey was not 
submitted as a guideline study but provides supplemental information. 
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One of the two rat reproductive toxicity studies is acceptable. 

Studies were submitted to fulfill the data requirements for gene mutation, 
structural chromosomal aberration and other genotoxic effects categories are 
acceptable. 

Acute toxicity data have been reviewed for acute dietary assessment purposes 
and a NOEL for fenoxaprop ethyl was determined to be 400 ppm (29.4 and 24.3 
mg/kg/day for males and females, respectively). Dogs treated at higher doses 
(2000 ppm) in a range-finding study had to be killed in moribund state on days 
3 and 5 of the study. Clinical signs demonstrated at this dose level 
consisted of asynchronism and general weakness. In addition, dams from a rat 
teratology study exhibited signs of toxicity including abortions and slightly 
impaired fetal growth at 100 mg/kg/day. However, repeated dosing at 32 and 10 
mg/kg/day did not exert any effects. 

RECOMMENDATIONS: What type of registration action is being considered? In 
the case of ongoing registration, register or do not register? What other 
specific studies or data are requested? 

Submitted as a new active ingredient Section 3 registration request. 

The data are adequate to make a complete toxicological evaluation of the 
subject product. 

Product label identifies all potential acute hazards indicated by the data 
reviewed. 

Registration is recommended. 
/f---J /) 

P'dter Leung, Ph.D. d 
Staff Toxicologist, 

/Gary Patterson, Ph.D. 
Senior Toxicologist 

Senior Toxicologist 

3 // &/?f- 
/ Date 
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DIETARY EXF’OSURE ASSESSblENT 

RESIDUE FILE 



--------__________-_____________________------------------------------------------- 
Acute Exposure (EX4) Analysis for Fenoxaprop-Ethyl; Section 3 Registration 
RESIDUE FILE NAME: FNRICElA (NFCS87/88 DATA) ANALYSIS DATE: 03-02-1994 
DPR NOEL (Acute) - 10.0 mg/kg body-wt/day 
COMMENT 1: Registrant field residue data, MDL for acute nondetects 
COMMENT 2: California rice labeled use 
_--_____________________________________------------------------------------------- 

RESIDUE FILE LISTING 
________________________________________------------------------------------------- 
TAS CROP RESIDUE ADJ. FCTRS SOURCE1 
CODE GRP FOOD NAHE (PPM) ii1 112 CODE 
;;o- _- -_-------_ --. RIcE~RouG,~(,,,,,,~~~~~~~~~~~~~~~~~~~ --0.020000 -------- ----- 1.00 ----- 1.00 REG-f -_____ 

271 0 RICE-MILLED (WHITE) 0.020000 1.00 1.00 REG-f 
408 0 RICE-BRAN 0.020000 1.00 1.00 REG-f 
________________________________________--------------------------------------- 

L/ REG-f = Registrant supplied field residue data. 



------_------------------------------------------------------------------------ 
ACUTE EXPOSURE (EX4) ANALYSIS FOR FENOXAPROP-EThYL; 
Residue file name: FNRICElA (?ZCS87/88 DATA) 

Section 3 Registration 

DPR NOEL (Acute) = 10.0 mg/kg body-wt/day 
Analysis date: 03-02-1994 

COMMENT 1: Registrant residue data, nondetects = .WL of 0.02 ppm 
COMMENT 2: California labeled use for rice 
Initial estimate of user-days as 4, of person-days in survey = 49.001 
______-___----_---------------------------------------------------------------- 

U.S. POP - ALL SRASONS 
____-___-----___----__ 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
__----____----_____ 

27.6% 

MEAN DAILY ZXPOSURE PER USER-DAY 
(mg/kg body we/day) 

__________________-_--------------------- 
Standard Standard Margin of 

Mean Deviation Error Safety l/ 
-----___- -____---- --------- --_______ 
0.000014 0.000023 0.000000 692455 

ESTMATED PERCENTILE OF POPLXJxTION USER-DAYS EXCEEDING CALCUL??TZD 
(in mg/kg body vt/day) 

?ERCENTILE EXPOSURE YOS 
_______--- ---------- ----___-- 

90.0 0.000001 >1,000.000 
80.0 0.000001 >1,000.000 
70.0 0.000003 >1,000.000 
60.0 0.000004 >1,000,000 
50.0 0.000007 >1,000,000 
40.0 0.000011 93iL. 653 
30.0 0.000015 654.370 

PERCE?jTILE EXPOSURE 
_____--_-_ _---_____- _ 

'0.0 0.000022 
10.0 0.000035 

5.0 0.000050 
2.5 0.00007: 
1 . 0 0.000100 
0.5 0.000145 
3.2 0.000409 

EXPOSL'RE 

YOS 
- _ _ _ - - - _ 
4L9,075 
282,998 
198,405 
141,519 
100,237 

68,971 
24.423 

WESTERN REGION 
___-____----__ 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
__-----___----_____ 

29.3% 

XEAN DAILY EX'OSLXE PER USER-DAY 
( mgikg body wt/day/ 

---_-___-----___------------------------- 
Standard Standard Yargin of 

yean Deviation Error Safety 1/ 
-~~oooo;4 ~~~ooools, -oToooooo ---;12412 

ESTIMATED PERCENTILE OF POPL?LXTION USER-DAYS EXCEEDING CALCUUTED EXPOSURE 
(in mg/kg body -&/day) 

PERCENTILE 
---_--_--- -_ 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

EXPOSURE MOS 
.-------- ---______ 
0.000001 >1,000,000 
0.000001 >1,000,000 
0.000002 >1,000,000 
0.000004 >1,000.000 
0.000008 >l,OOO.OOO 
0.000011 872,948 
0.000016 628.&13 

PERCENTILE EXPOSURE ,LIos 
__________ _--------- ---__---_ 

20.0 0.000023 439,843 
10.0 0.000037 270,907 

5.0 0.000049 205,578 ,T ; 1.2 o.cooo66 152,667 
1.0 0.000084 119,340 
'" -)z . 2 0.000109 91,769 
0 . c 0.000219 45,585 

2 

$I 



______------------------------------------------------------------------------- 
,\CUTE EXPOSURE (EX4) ANALYSIS FOR ZNOXAPROP-ETHYL; Section 3 Registration 
Residue file name: FNRICElA (NFCS87/88 DATA) Analysis date: 03-02-1994 
DPR NOEL (Acute) = 10.0 mg/kg body-wt/day 
__________-_---_--------------------------------------------------------------- 

IiISPANICS 
_ - - - - - - - - 

YEAN DAILY EXPOSURE PER USER-DAY 
(mg/kg body wt/day) 

ESTIMATED PERCENT ____________________--------------------- 
OF PERSON-DAYS THAT Standard Standard lYargin of 

ARE USER-DAYS ?lean Deviation Error Safety l/ 
____--------------- --------- _______-- --------- --------- 

40.5x 0.000024 0.000024 0.000001 409897 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCUUTED EYYPOSURE 
(in mg/kg body wt/day) 

PERCEPjTILE EXPOSURE MOS PERCENTILE EXPOSURE 30s 
_____-_--- ---------- --------- ________-- ---------- --------_ 

90.0 0.000003 >1,000,000 20.0 0.000040 247,887 
80.0 0.000006 >1.ooo.ooc 10.0 0.000059 1x785 
70.0 0.000010 
60.0 0.000014 
50.0 0.000018 
40.0 0.000021 
30.0 0.000028 

NON-HISPANIC WHITES 
______________-_--- 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
------------------- 

25.6% 

ESTIMATED 

PERCENTILE 
---------- 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

9821136 5.0 0.000075 132,462 
705,972 2.5 0.000084 l19>675 
563,036 1.0 0.000093 106,987 
469,662 0.5 0.000109 ?1,732 
362,505 0.0 0.000207 18,287 

XEAN DAILY EXPOSURE PER CSER-DAY 
(mg/kg body wt/day) 

____________________--------------------- 
Standard Standard Margin of 

Yean i)eviation Error Safezy 1/ 
_-_----_- --____--- --------- --------- 
~~.000011 0.000015 0.000000 938368 

PERCENTILE OF POPULATIOX USER-DAYS EXCEEDING CALCULATED EXPOSURE 
(in mg/kg body wt/day) 

EXPOSURE MOS 
-_-------- --------- 

0.000001 >1,000,000 
0.000001 >1,000,000 
0.000002 >1,000,000 
0.000004 >1,000,000 
0.000005 >1,000,000 
0.000008 >l,OOO,OOO 
0.000012 852,137 

PERCENTILE EXPOSURE MOS 
__________ ____------ --------- 

20.0 0.000017 575,213 
10.0 0.000027 366,832 

5.0 0.000038 266,664 
2.5 0.000048 206,840 
1.0 0.000068 146,886 
0.5 0.000084 119,077 
0.0 0.000263 38,079 



________________________________________--------------------------------------- 
A'XTE EXPOSURE (EX4) ANALYSIS FOR FENOXAPROP-ETfi-L; Section 3 Registration 
Rasidue file name: FNRICElh (NFCS87/88 DATA) Analysis date: 03-02-1994 
DFR NOEL (Acute) - 10.0 mg/kg body-wt/day 
________________________________________--------------------------------------- 

NON-HISPANIC BLACKS 
___________________ 

3EA.N DAILY EXPOSURE PER USER-DAY 
(mg/kg body tit/day) 

ESTIMATED PERCENT __^_________________--------------------- 
OF PERSON-DAYS THAT Standard Standard Yargin of 

ARE USER-DAYS Mean Deviation Error Safety l/ 
--------- -----__---_________ 

34.3% -oToooo;i -o:ioooi~ -i:,,,,,i 476273 

ZSTIMATED PERCENTILE OF POPUL;iTION USER-DAYS EXCEEDING CXLCUMTED EXPOSURE 
(in mg/kg body wt/day) 

?!XCENTILE EXPOSURE YOS 
______-___ ------_--- __------- 

90.0 0.000001 >i,OOO,OOO 
80.0 0.000002 >1,000,000 
70.0 0.000004 >1.000,000 
60.0 0 000008 >i 000,300 
50.0 0:000013 ‘748,979 
40.0 0.000018 562,644 
30.0 0.000022 &46,804 

DERCENTILE EXPOS'L'RE 
__________ -_______-- -- 

20.0 0.000030 
10.0 0.000044 

5.0 0.000064 
2.5 0.000092 
1.0 0.00018; 
0.5 0.000231 
0.3 0.000366 

MOS 
_ _ _ - - - - 
329,512 
227 ,125 
156,506 
ioa ,749 

53,587 
43,207 
27.351 

!:OF-HISPANIC OTHER 
______---____---me 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
--_--_----_________ 

38.5% 

XEAN DAILY ZXOSURE PER USER-3XY 
(mg/kg body wt/day) 

____________________--------------------- 
Standard Standard Zargin of 

Mean Deviation Error Safety 1/ 
-,;;&& -, 

_______ __----___ -____---- 
11.00004a 0.000003 225126 

ESTIMATED PERCENTILE OF POPlXkTION USER-DAYS EXCEEDING Chi'XMTED 
(Lri mg/kg bo&y wt/'day) 

PERCENTILE EXPOSURE MOS 
_--------- - 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

-o:oooooi 
0.000011 
0.000019 
0.000022 
0.000029 
0.000038 
0.000051 

----- ---- 
>1,000,000 

886,952 
524,104 
458,255 
346,714 
265,544 
194,350 

PERCENTILE EXPOSLXE 
__________ _____-__-- - 

20.0 0.000069 
10.0 0.000097 

5.0 0.000144 
2.5 0.000173 
1.0 0.000230 
0.5 0.000285 
0.0 0 .OOOLO9 

MOS 
_ _ - - - - - - 
144,561 
103,176 

69,601 
57,888 
43,429 
34,705 
24,423 

EYPC)SZRE 



___________--__-_--_____________________--------------------------------------- 
ACUTE EXPOSURE (EX4) ANALYSIS FOR FENOXAPROP-EThX; Section 3 Registration 
Residue file name: mICElA (NFCS87/88 DATA) Analysis date: 03-02-1994 
DPR NOEL (Acute) = 10.0 mg/kg body-wt/day 

NURSING INFANTS (<l YEAR) 
_____---_----____---_____ 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
------------------- 

40.2% 

MEAN DAILY EXPOSURE PER USER-DAY 
(mg/kg body wt/day) 

___________-________--------------------- 
Standard Standard yargin of 

?iean Deviation Error Safety l/ 
_________ _____---- ------_-- --------- 
0.000030 0.000023 0.000004 338182 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
(in mg/kg body wt/day) 

PERCENTILE 
_ _ _ - _ - _ - - _ - - 

90.0 
30.0 
70.0 
60.0 
JO. 0 
40.0 
30.0 

EXPOSURE 

'o:ooooo; 
0.000005 
0.000010 
0.000016 
0.000023 
0.000032 
0.000047 

MOS 
- - - - - - - - - 

>1,000,000 
>1,000,000 

964,258 
633,495 
433,808 
308,561 
212,887 

PERCENTILE EXPOSURE MOS 
__________ ---------- --------- 

20.0 0.000052 191,030 
10.0 0.000059 169,453 

5.0 0.000064 156,403 
2.5 0.000069 145,697 
1.0 0.000071 139,950 
0.5 0.000072 138,133 
0.0 0.000073 136,364 

NON-NURSING INFANTS (<l) 
___________-_____-______ 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
------------------- 

48.5% 

MEAN DAILY EXPOSURE PER USER-DAY 
(mg/kg body wt/day) 

____________________--------------------- 
Standard Standard Margin of 

Mean Deviation Error Safety l/ 
_____ _____---- -_-____-- --------- 

-o:oooo4a 0.000066 0.000005 209245 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
(in "g/kg body wt/day) 

PERCENTILE 
___------- -- 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

EXPOSURE MOS 
----__ 

0:000006 
-_--_ 

>i;&O,OOO 
0.000007 >1,000,000 
0.000011 880,374 
0.000016 620,431 
0.000027 365,467 
0.000038 261,222 
0.000048 208,734 

PERCENTILE EXPOSURE 
_____----_ ---------- -- 

20.0 0.000058 
10.0 0.000093 

5.0 0.000233 
2.5 0.000243 
1.0 0.000249 
0.5 0.000252 
0.0 0.000263 

MOS 
_-- 

;7;-775 
1071845 
42,956 
41,114 
40,083 
39,750 
38,079 



_-------------------____________________--------------------------------------- 
ACUTE EXPOSURE (EX4) ANALYSIS FOR FENOXAPROP-ETHYL; 
Besidue file name: 

Section 3 Registration 
FNRICElA (NFCS87/88 DATA) Analysis date: 03-02-1994 

DPR NOEL (Acute) = 10.0 mg/kg body-wt/day 
_______------------------------------------------------------------------------ 

FEMALES (13+/PREG/NOT NSG) 
__-_______------- --------- 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
____------------___ 

17.5% 

MEAN DAILY EXPOSURE PER USER-DAY 
(mg/kg body wt/day) 

________________________________________- 
Standard Standard Margin of 

Mean Deviation Error Safet;: 1/ 

-o:ooooii -0100001i 
~;~ooooo; ---891;;6; 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSITRE 
(in mg/kg body wt/day) 

PERCENTILE 
---------- -. 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

EXPOSURE LMOS 
'o~oooooo >l~ooo~ooo 

0.000001 >1:000:000 
0.000004 >1,000,000 
0.000007 >1,000,000 
0.000008 >l,OOO,OOO 
0.000008 >l,OOO,OOO 
0.000014 731,637 

PERCENTILE 
_____----- -- 

20.0 
10.0 

5.0 
2.3 

EXPOSURE 
oToooors -- 

0.000024 
0.000030 
0.000044 
0.000060 
0.000074 
0.000089 

YOS 
- - - - _ - - 
562,443 
LO9,157 
338,015 
327,236 
165,983 
134,304 
111,999 

FEMALES (13+/NURSING) 
__--_---------------- 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
------------------_ 

28.4% 

MEXN DAILY EXPOSURE PER USER-DAY 
(mg/kg body wt/day) ____________________--------------------- 
Standard Standard Margin of 

Mean Deviation Error Safer:: 1/ 

-oxoii -oTooooG -(yoo&; ---jji,4;; 

ESTIMATED 

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE xos 
---------- 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

-0xiii; 
0.000010 
0.000012 
0.000014 
0.000015 
0.000016 
0.000019 

- - - - - - - - - 
>1,000,000 
>1,000,000 

809,640 
716,435 
661,670 
623,432 
530,830 

____------ -- 
20.0 
10.0 

5.0 
2.5 

'oToaoo;; - - 

0.000034 
0.000047 
0.000057 
0.000079 
0.000091 
0.000102 

- - - - - - - 
;64,238 
295,524 
212,504 
7-6 223 
ii6'942 
X0:424 

97,710 

PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EX?OSURE 
(in mg/kg body wt/day) 



_---__------------------------------------------------------------------------- 
ACUTE EXPOSURE (EX4) ANALYSIS FOR FENOXAPROP-ETHYL; 
Residue file name: FJiiICElA (NFCS87/88 DATA) 

Section 3 Registration 

DPR NOEL (Acute) = 10.0 mg/kg body-wt/day 
Analysis date: 03-02-1994 

____-___-_--------------------------------------------------------------------- 

CHILDREN (1-6 YEARS) 
_---_--------------- 

MEAN DAILY EXPOSURE PER USER-DAY 

ESTIMATED PEXCEXT 
(mg/kg body wt/day) --------__________----------------------- 

OF PERSON-DAYS THAT 
ARE USER-DAYS 

----------------___ 
28.9% 

Standard Standard Margin of 
iyean Deviation Error Safety 1/ 

-o:ooooG -o:oooo;; 
-o~ooooo; ---;9;;01 

ESTIMATED PERCENTIT~ OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
(in mg/'kg body wt/day) 

PERCENTILE ExPOSUR!z xos PERCENTILE EXPOSURE MOS 
--------_- ---------- --------- __________ ---__----- --------- 

90.0 0.000001 >i,OOO,OOO 20.0 0.000038 262,073 
80.0 0.000002 >1:000,000 10.0 0.000065 153,139 
70.0 0.000004 >1,000,000 5.0 0.000090 111,002 
60.0 0.000009 >1,000,000 2.5 0.000120 83,028 
50.0 0.000015 
40.0 0.000020 
30.0 0.000026 

CHILDREN (7-12 Y!ZARS) 
--------------------- 

685,052 1.0 0.000161 61,940 
508,343 0.5 0.000231 43,284 
388,313 0.0 0.000409 24,423 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
---________-_______ 

29.7% 

ESTIMATED PERCENTILE OF 

--_____-____________--------------------- 
Standard Standard Margin of 

Mean Deviation Error Safety l/ 

-010000;~ -o:ooooi; 
~o~ooooo; ---;;16;8 

POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
(in mg/kg body wt/day) 

PERCENTILE EXPOSIXE MOS 

MEAN DAILY EXPOSURE PER USER-DAY 
(mg/kg body WC/day) 

PERCENTILE EXPOSURE MOS 
---------- _-___----_ ---_----- --- 

90.0 0.000001 >1,000,000 
80.0 0.000001 >1,000,000 
70.0 0.000003 >1,000,000 
60.0 0.000006 >l,OOO,OOO 
50.0 0.000011 931,354 
40.0 0.000018 551,774 
30.0 0.000023 443,547 

.;o:o--- -- 

10.0 

::t 

f3.i 
0:o 

-_____-_ -- 
0.000031 
0.000049 
0.000074 
0.000093 
0.000108 
0.000140 
0.000233 

G-96; 
2021327 
135,484 
107,250 

92,294 
71,527 
42,907 



________--______--------------------------------------------------------------- 
ACUTE EXPOSURE (Ex4) ANALYSIS FOR FENOXAPROP-ETHYL; 
Residue file name: FNRICElA (NFCS87/88 DATA) 

Section 3 Registration 

DPR NOEL (Acute) = 10.0 mg/kg body-wt/day 
XRalysis date: 03-02-1994 

________________---_----------------------------------------------------------- 

MALES (13-19 YEARS) 
-___------__------- 

MEAN DAILY EXPOSURE ?ER USER-DAY 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
___-_______________ 

26.2% 

(mg/kg body wt./day) 
------___-__________--------------------- 

Standard Standard Margin of 
xean Deviation Error Safety l/ 

----___ ___-____- --------- -________ 
-0.000016 0.000020 0.000001 633011 

ESTI-WTED PERCENTILE OF POPUL1TION USER-DAYS EXCEEDIXG CALCULATED EXPOSURE 
(in mg/kg body wt/da;J) 

PERCENTILE 
_--------- -_ 

90.0 
80.0 
70.0 
60.0 
50.3 
40.9 
30.0 

EXPOSURE LMOS 
,----____ --------- 
0.000001 >1,000,000 
0.000001 >1,000,000 
0.000002 >1,000,000 
0.000007 >1,000,000 
0.000012 843,976 
0.000015 659,744 
0.000018 550,292 

PERCENTILE ZX'OSURE 
----__---- --__------ __ 

20.0 13.000024 
10.0 3.'100038 

5.0 ?.)0005i 
2.5 ,>.?00077 
i.0 ~?.:300085 
0.5 c.000103 
0.0 0.300201 

YOS 
_ _ _ _ _ _ _ 
&17,892 
263,982 
;95,494 
129,9OL 
117,i84 

97,046 
19,682 

FEMALES (13-19 YRS/NP,'NN) 
-__----_--___-------_____ 

MEAX DAILY EXPOSIIJE 3ER USER-DAY 
(mg/kg body ;-t:'day) 

ESTIMATED PERCENT ------_____----____---------------------- 
OF PERSON-DAYS THAT Standard Szandard XargLn of 

ARE USER-DAYS ?lean Deviation Error Safety l/ 
-------------*----- ~o~oooo;~ --------- -- - 27.6% 0.000016 -0.000001 ---:14bb6 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CXLCUWTED EYPOSURS 
(in mg/kg body wt/day) 

PERCENTILE EXPOSURE MOS PERCENTILE EXTOSURE 50s 
---------- ---------- ----_____ ----___--- --_------- _________ 

90.0 0.000000 >1,000,000 20.0 r,.OOOO24 &lo,642 
80.0 0.000001 >1,000,000 10.0 0.000035 287,861 
70.0 0.000002 >1,000,000 5.0 3.000043 233,212 
60.0 0.000004 >1,000,000 

:+z 
0.000057 174,889 

50.0 0.000008 >l,OOO,OOO 
015 

0.000064 156,171 
40.0 0.000012 838,772 0.000073 137,306 
30.0 0.000017 604,128 0.0 0.000178 56,240 



------------------------------------------------------------------------------- 
ACUTE EXPOSURE (EX4) ANALYSIS FOR FENOXAPROP-ETHYL; 
Residue file name: FNRICElA (NFCS87/88 DATA) 

Section 3 Registration 

DPR NOEL (Acute) = 10.0 mg/kg body-wt/day 
Analysis date: 03-02-1994 

MALES (20+ YEARS) 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
-----------------__ 

30.4% 

MEAN DAILY EXPOSURE PER USER-DAY 
(mg/kg body wt/day) ---_____________________________________- 
Standard Standard Margin of 

?iean Deviation Error Safety l/ 

-o:ooooii -oTooooi; 
~o~oooooo ---9;;;;; 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS FXCEEDING CALCULATED EXPOSURE 
(in mg/kg body wt/day) 

PERCENTILE 
---------- -- 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

EXPOSURE MOS 

o:oooooi >I-000-000 
0.000002 >1:000:000 
0.000002 >1~000,000 
0.000004 >1,000,000 
0.000005 >1,000,000 
0.000008 >l,OOO,OOO 
0.000011 881,324 

PERCENTILE EXPOSURE MOS 
--------_- ---------- -__--____ 

20.0 0.000017 578,564 
10.0 0.000027 375,703 

;.t 
1:o 

0.000038 0.000051 261,511 i96,519 
0.000066 152,597 

0.5 0.000086 116,937 
0.0 0.000263 37,996 

FEMALES (20+ YEXRS,'NP/NN) 
------------------------- 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
----------------___ 

24.0% 

XEAN DAILY EXPOSURE PER USER-DAY 
(mg/kg body wt/day) 

----------------------------------------- 
Standard Standard Margin of 

Mean Deviation Error Safety l/ 
--- -__---__- 

-0~0000;; -‘o:ooooi; -o:oooooo 862853 

ESTIlMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
(in mg/kg body wt/day) 

PERCENTILE 
---------- -- 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

EXPOSURE xos PERCENTILE 
0l000000 >i-000-000 

>1'000'000 

---------- 20.0 -- 

0.000001 
0.000003 >1:000:000 

10.0 

0.000004 >1,000,000 ;+ 
0.000006 >l,OOO,OOO 1:o 

0.000009 >1,000,000 0.000013 761,209 Z:; 

EXPOSURE MOS 
o~oooo~~ --j26-548 

0.000029 3471625 
0.000038 261,867 
0.000050 201,176 
0.000072 138,635 
0.000094 106,559 
0.000170 58,837 



--------------------____________________--------------------------------------- 
ACUTE EXPOSURE (EX4) ANALYSIS FOR FENOXQROP-ETHYL; 
Residue file name: FNRICElA (NFCS87/88 DATA) 

Section 3 Registrarion 
?nalysis date: 03-02-1994 

DPR NOEL (Acute) - 10.0 mg/kg body-wt/day 
------------------------------------------------------------------------------- 

CUSTOM DEMOGRAPHICS 1: Seniors 55+ Years 
All Seasons All Regions Sex : M F-all 
All Races Age-Low: 55 yrs High: 110 yrs 
__----____---__------------------------- 

MEAX DAILY EXPOSURE PER USER-DAY 
(mg/kg body we/day) 

ESTIMATED PERCENT --____-_-______-_-__--------------------- 
OF PERSON-DAYS THAT Standard Standard Margir! of 

ARE USER-DAYS LYean Deviation Error Safety 1/' 
__-_---_------_____ -01000004 -0 :ooooi; ~o~oooooo - -I - _ _ _ _ _ 25.4% 

>ioooooo 

ESTIMATED PERCENTILE OF POPUWTION USZR-DAYS EXCEEDIXG CALCULATED EXPCSimE 
(in mg/kg body we/day) 

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE YCS 
---------- -------___ _________ ____-____- __-----_-_ --_______ 

90.0 o.oooooi >i,ooo,ooo 20.0 0.000014 69: .3&i! 
80.0 0.000001 >1,000,000 iO.0 0.000022 153,353 
70.0 0.000002 >1,000,000 5.0 0.000030 336.2&2 
60.0 0.000004 >1,000,000 2.5 0.000038 262.;06 
50.0 0.000006 >1,000,000 1.0 0.00005:, 195 -72 
40.0 0.000008 >1,000,000 0 i 0.000075 132: 562 
30.0 0.000010 976,123 0:; 0.000097 'r- i;2,353 

________________________________________--------------------------------------- 

1/ Margin of Safety = DPR NOEL + Dietary Exposure 

10 

P 1' 
v ; 



-_-------____-__-_______________________------------------------------------------- 
Acute Exposure (Ex4) Analysis for Fenoxaprop-Ethyl; Section 3 Registration 
RESIDUE FILE NAME: FNALLlAC (NFCS87/88 DATA) ANALYSIS DATE: 03-02-1994 
DPR NOEL (Acute) = 10.0 mg/kg body-wt/day 
COMMENT 1: Registrant field residue data, MDL for acute nondetects 
COMMENT 2: California rice labeled use 
_-_____--______--___--------------------------------------------------------------- 

RESIDUE FILE LISTING 
_______-_______--___--------------------------------------------------------------- 
TAS CROP 
CODE GRP 

iii- 
255 
265 
270 
271 
276 
277 
278 
279 
290 
291 
293 
297 
303 
304 
305 
306 
307 
318 
319 
320 
321 
323 
324 
327 
328 
330 
333 
334 
336 
338 
341 
342 
344 
347 
398 
403 

---- 
A 
G 
0 
0 
0 
0 
0 
0 
0 
A 
A 
A 
G 
G 
G 
G 
G 
G 
X 

j: 
U 
U 

z 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
X 
A 

FOOD NAME 
______-______________________________ _ 
PEANUTS-WHOLE 
SOYBEANS-SPROUTED SEEDS 
BARLEY 
RICE-ROUGH (BROWN) 
RICE-MILLED (WHITE) 
WHEAT-ROUGH 
WHEAT-GERM 
WHEAT-BRAN 
WHEAT-FLOUR 
COTTONSEED-OIL 
COTTONSEED-MEAL 
PEANUTS-OIL 
SOYBEANS-OIL 
SOYBEANS-UNSPECIFIED 
SOYBEANS-MATURE SEEDS DRY 
SOYBEANS-FLOUR (FULL FAT) 
SOYBEANS-FLOUR (LOW FAT) 
SOYBEANS-FLOUR (DEFATTED) 
MILK-NONFAT SOLIDS 
MILK-FAT SOLIDS 
MILK SUGAR (LACTOSE) 
BEEF-MEAT BYPRODUCTS 
BEEF-DRIED 
BEEF(BONELESS)-FAT 
BEEF(BONELESS)-LEAN (FAT/FREE) 
GOAT-MEAT BYPRODUCTS 
GOAT(BONELESS)-FAT 
GOAT(BONELESS)-LEAN (FAT/FREE) 
HORSE 
SHEEP-MEAT BYPRODUCTS 
SHEEP(BONELESS)-FAT 
SHEEP(BONELESS)-LEAN (FAT FREE) 
PORK-MEAT BYPRODUCTS 
POFX(BONELESS)-FAT 
PORK(BONELESS)-LEAN (FAT FREE) 
MILK-BASED WATER 
PEANUT-BUTTER 

RESIDUE ADJ. FCTRS SOURCE1 
(PPM) $11 $12 CODE 

.-------_- ----- ----- ------ 
no consumption in survey 

0.050000 0.33 1.00 REG 
0.050000 1.00 1.00 REG 
0.020000 1.00 1.00 REG-f 
0.020000 1.00 1.00 REG-f 
0.050000 1.00 1.00 REG 
0.050000 1.00 1.00 REG 
0.050000 1.00 1.00 REG 
0.050000 1.00 1.00 REG 
0.050000 1.00 1.00 REG 
0.050000 1.00 1.00 REG 
0.050000 1.00 1.00 REG 
0.050000 1.00 1.00 REG 
0.050000 1.00 1.00 REG 
0.050000 1.00 1.00 REG 
0.050000 1.00 1.00 REG 
0.050000 1.00 1.00 REG 
0.050000 1.00 1.00 REG 
0.010000 1.00 i.00 REG 
0.010000 1.00 1.00 REG 
0.010000 1.00 1.00 REG 
0.010000 1.00 1.00 REG-m 
0.010000 1.92 1.00 REG-m 
0.010000 1.00 1.00 REG-m 
0.010000 1.00 1.00 REG-m 

no consumption in survey 
no consumption in survey 
no consumption in survey 
no consumption in survey 
no consumption in survey 

0.050000 1.00 1.00 REG 
0.050000 1.00 1.00 REG 
0.050000 1.00 1.00 REG 
0.050000 1.00 1.00 REG 
0.050000 1.00 1.00 REG 
0.010000 1.00 1.00 REG 
0.050000 1.89 1.00 REG 



_---------------------------------------------------------------------------------- 
Acute Exposure (Ex4) Analysis for Fenoxaprop-Ethyl; 
RESIDUE FILE NAME: FNALLlAC (NFCS87/88 DATA) 

Section 3 Registration 
ANALYSIS DATE: 03-02-1994 

DPR NOEL (Acute) = 10.0 mg/kg body-wt/day 
_-_-------------------------------------------------------------------------------- 

RESIDUE FILE LISTING (continued) 

TAS CROP 
CODE GRP 

iii- 
_- 

--0 
424 U 
425 U 
429 U 
430 U 
437 0 
940 A 

FOOD NAME 
R;CEIB~-----‘------ 

VEAL-(BONELESS)-FAT 
VEAL-(BONELESS)-LEAN 
VEAL-DRIED 
VEAL-MEAT BYPRODUCTS 
WHEAT-GERM OIL 
PEANUTS HULLED 

RESIDUE ADJ. FCTRS SOURCE 
(PPM) 1/l 112 CODE 

--------------_- _--___---- ----- --_-_ ______ 
no consumption in survey 

0.010000 1.00 1.00 REG-m 
(FAT FREE) 0.010000 1.00 1.00 REG-m 

no consumption in survey 
no consumption in survey 

0.050000 1.00 1.00 REG 
0.050000 1.00 1.00 REG 

L/ REG = Registrant supplied data. 
REG-f = Registrant supplied field residue data. 
REG-m = Registrant supplied metabolism and dietary data. 



_______-------------____________________--------------------------------------- 
ACUTE EXPOSURE (EX4) ANALYSIS FOR FENOXAPROP-ETHYL; Section 3 Registration 
Residue file name: FNALLlAC (NFCS87/88 DATA) Analysis date: 03-02-1994 
DPR NOEL (Acute) = 10.0 mg/kg body-wt/day 
COMMENT 1: Registrant residue data, nondetects = MDL of 0.02 ppm 
COMMENT 2: California and federal labeled uses 
Initial estimate of user-days as,% of person-days in sur-qey = 100.00% 
___________---------____________________--------------------------------------- 

U.S. POP - ALL SEASONS 
_____________--------- 

ESTIIMATED PERCENT 
OF PERSON-DAYS THAT 

.ARE USER-DAYS 
____--------------- 

99.9% 

ESTIMATED PERCENTILE OF 

PERCENTILE EXPOSURE 
________-- ---------- 

90.0 0.000059 
80.0 0.000084 
70.0 0.000106 
60.0 0.000129 
50.0 0.000153 
40.0 0.000183 
30.0 0.000224 

WESTERN REGION 
______-------- 

ESTIAMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
______-__---------- 

99.9% 

ESTIMATED 

PERCENTILE 
---------- 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

MF&J DAILY EXPOSURE ?ER USZR-DAY 
(mg/kg body wt/day) 

____________________--------------------- 
Standard Standard Margin of 

Mean Deviation Error Safety I-/ 
_____ 

-0:000209 
_________ --------- --------- 
0.000193 o.CJoooo1 4776; 

POPULATION USER-DAYS EXCEEDING CXLC3LtlTED EXPOSURE 
(in mg/kg body wt/dayj 

YOS PERCENTILE EX?OSZRE MOS 
_ - - - - _ _ _ __________ ______---- --------- 

i69,085 20.0 i: .000289 34,625 
i18,445 iO.0 3.000;27 23 ,ILo2 

94,053 5.0 0.000590 16,935 
77,759 2.5 0.0007it9 13,345 
65,364 1.0 0.000965 10) 367 
54,666 0.5 O.OOi132 a, 913 

44,700 0.0 0.003is5 2 2.159 

MEAN DAILY EXPOSLXE PER USER-DAY 
(mg/kg body wt/day) 

________--______________________________- 
Standard Standard Margin of 

Mean Deviation Error Safety 1, 
----- ---__---- -__-_---_ --------- 

-~:~00215 0.000193 0.000003 ii6598 

PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCUL2ITED EXPOSliRE 
(in mg/kg body wt/day) 

EXPOSURE 
~~o~oooo~~ - 

0.000084 
0.000108 
0.000131 
0.000158 
0.000191 
0.000233 

YOS PERCENTILE 

-&y& 
_______-_- -- 

1181444 
20.0 
10.0 

92,762 76,067 :*i 
63,229 1:o 
52,334 0.5 
42,929 0.0 

EXPOSURE 
oTooo;03 --- 

0.000438 
0.000589 
0.000746 
0.000978 
0.001160 
0.002411 

xos 

;i;oiG 
22,845 
16,980 
13,407 
10,225 

8,617 
4,147 



________________----____________________--------------------------------------- 
ACUTE EXPOSURE (EX4) ANALYSIS FOR FEXOXAPROP-ETH-x-L; 
Residue file name: FNALLlAC (NFCS87/88 DATA) 

Section 3 Registration 

DPR NOEL (Acute) = 10.0 mg/kg body-wtjday 
Analysis date: 03-02-1994 

_____-------------------------------------------------------------------------- 

HISPANICS 
_ - _ _ - - - - - 

ESTIiMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
___---------------_ 

99.4% 

"EXN DAILY EXPOSURE PER USER-DAY 
(q/kg body WC/day) ----------------------------------------- 
Standard Standard Margin of 

Yean Deviation Error Safety l/ 
-____-___ ________- -_-_----- ----__-__ 
0.000203 0.000181 0.000005 49321 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS ZXCEEDING CALCULATED EXPOSURE 
(Ln mg/kg body wt/day) 

PERCENTILE EXPOSURE 
_____-_-_- ------_-_- __ 

90.0 0.000051 
80.0 0.000069 
70.0 0.000091 
60.0 0.000119 
50.0 0.000147 
40.0 0.000184 
30.0 0.000221 

MOS 
;i;-&& 
145:587 
109,312 

84,379 
67,858 
54,354 
45.250 

?ERCEsTILE EXPOSURE YOS 
__________ ___------- ---______ 

20.0 0.000292 3qz3a 
10.0 0.000434 23,067 

5.0 0.000609 16,421 
2.5 0.000729 13.715 
1.0 0.000899 11.120 
3.5 0.000997 10,026 
0.0 0.001089 9,184 

NON-HISPANIC WHITES 
_______-_---_------ 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
------------------- 

99.9% 

.L!EAN DAIL.1 EXIOSL-RE PER USER-DAY 
("g/kg body wt/day) 

____________________--------------------- 
Standard Standard .Liargin of 

?iean 3eviation Error Safety l/ 
_________ _________ --------- --------- 
0.000209 a.000185 0.000001 LL7923 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS FXCEEDING CALCULATED EXPOSURE 
(in mgjkg body wt/day) 

PERCENTILE EXPOSURE 
______-___ __-----___ __ 

90.0 0.000062 
80.0 0.000088 
70.0 0.000109 
60.0 0.000130 
50.0 0.000154 
40.0 0.000183 
30.0 0.000222 

MOS 

Go- ii9 
113:813 

92,066 
76,713 
64,941 
54,682 
45,016 

PERCENTILE EXPOSURE xos 
__________ _____----- --------- 

20.0 0.000284 35,196 
TO.0 0.000421 23 ,170 

5.0 0.000584 17,130 
2.5 0.000740 13,515 
1.0 0.000966 10,352 
0.5 0.001132 8,831 
0.0 0.002411 4,147 



___-_-_-______----------------------------------------------------------------- 
ACUTE EXPOSURE (EX4) ANALYSIS FOR FENOXAPROP-ETHYL; Section 3 Registration 
Residue file name: FNALLlXC (NFCS87,'88 DATA) Analysis date: 03-02-1994 
DPR NOEL (Acute) = 10.0 mg/kg body-wt/day 
_______---_____----_____________________--------------------------------------- 

NON-HISPANIC BLACKS 
_______________---_ 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
------------------- 

100.0% 

MEAN DAILY EXPOSLXE PER USER-DAY 
(mg/kg body ;it/day) 

____________________--------------------- 
Standard Standard Margin of 

lYean Deviation Error SafetIV- i/ 

-0:00&i -&& ~o~oooool -11118536 

ESTIMATED PERCENTILE OF ?C)PLJLATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
(in mg/kg body wxiday) 

PERCENTILE 
-----_---- -- 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

EXPOSURE 
,-- ----- - -- 
0.000047 
0.000067 
0.000088 
0.000114 
0.000139 
0.000169 
0.000221 

!3os 
_ - _ - - - - 
214,700 
149,750 
L14,066 

87,896 
71,828 
59,071 
45,210 

PERCENTILE EXPOSURE 
__-------- ---------- - 

20.0 0.000297 
10.0 0.000436 

5.0 0.000620 
2 q 
1:;; 

0.000763 
0.000962 

0.5 0.001055 
0.0 0.003165 

MOS 
---_-_ 
33 ,703 
72,936 
I6 ,118 
13,013 
10,396 

9.482 
3.i59 

NON-HISPANIC OTHER 
-______--___-__--- 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
_-------_------_--- 

100.0% 

!%AN DAILY EXPOSLRZ PER USER-DAY 
(mg/kg body x/day) 

____________________--------------------- 
Standard Standard Margir: of 

Xean Deviation Error Safe?? 11 
_________ -_------- -----__-- -__------ 
0.000249 0.00021~ 0.000008 LOi 

ESTIMATED PERCENTILE OF ?OPUWTION USER-DAYS EXCEEDIXG CALCULATED FXPOSUR5 
(in mg/kg body we/day) 

PERCENTILE EXPOSURE YOS PERCENTILE EXPOSURE 
--__------ ---------- --------- __-_------ ---------- -- 

90.0 0.000062 161,521 20.0 0.000376 
80.0 0.000088 113,828 10.0 0.000484 
70.0 0.000122 82,293 5.0 0.000627 
60.0 0.000150 66,843 2.5 0.000844 
50.0 0.000190 52,566 i.0 0.001076 
40.0 0.000230 ic3,556 0.5 0.001282 
30.0 0.000306 32,644 0.0 0.001999 

YOS 
_ _ _ _ _ _ _ 
26,621 
20,653 
is,945 
iI, 

9,297 
7,763 
5,003 



_____________------------------------------------------------------------------ 
ACUTE EXPOSURE (Ex4) XJALYSIS FOR FENOXAPROP-ETHYL; 
Residue file name: FNALLlAC (NFCS87/88 DATA) 

Section 3 Registration 
Analysis date: 03-02-1994 

DPR NOEL (Acute) - 10.0 mg/kg body-wt/day 
_-_____------------------------------------------------------------------------ 

NURSING INFANTS (<l Y-ZAR) 
__________-___-__________ 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
_____-_----------_- 

98.2% 

ESTIlMATED PERCENTILE OF 

PERCENTILE EXPOSURE 
________-_ ---------- 

90.0 0.000019 
80.0 0.000063 
70.0 0.000081 
60.0 0.000087 
50.0 0.000092 
40.0 0.000096 
30.0 0.000134 

NON-NURSING INFANTS (<l) 
___________-___--------- 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
------------------- 

99.4% 

MEAN DAILY EXPOSURE PER USER-DAY 
(mg/kg body WE/day) ___----_-----------_--------------------- 
Standard Standard Xargin of 

Mean DeviatLon Error Safety 1/ 
-oTooo-L~; _-__--_-- 

0.000169 
~o~oooo;o ----;oj,, 

POPULATION USER-DAYS EZCEEDING CALCULATED EXPOSURE 
(in mg/kg body wt/day) 

MOS PERCENTILE EXPOSCRE ?Ios 
- - - - - - _ _ __________ ---------- --------- 

515,668 20.8 0.000171 58,594 
159,962 iO.0 0.000278 35,956 
123,438 5. 0.000356 28,077 
114,969 ' 

Y. - . rj 
0.000765 13,066 

109,167 0.000978 10,225 
103,898 0.5 0.000998 10,022 

74,504 0.0 0.001018 9,826 

MEAN DAILY EXPOSURE PER USER-CZ,-1' 
(mg/kg body wt/day) 

_______________-------------------------- 
Standard Standard 

LYean Deviation Error 
!?acgin of 
Sarety l/ 

_________ ___--_--- ____-___- --------- 
0.000419 0.0003L6 0.000019 23880 

ESTWATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CXLCULJ.TZD EXPOSURE 
(in mg/kg body wt/day) 

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE lMOS 
-_-------- ---------- --------- __________ ---------- --------- 

90.0 0.000166 60,333 20.0 0.000563 17,768 
80.0 0.000190 52,623 10.0 0.000957 10,450 
70.0 0.000215 46,423 5.0 0.001046 9.561 
60.0 0.000246 40,725 2.5 0.001187 8,422 
50.0 0.000303 32,969 1.0 0.001854 5,393 
40.0 0.000360 27,748 0.002139 4,675 
30.0 0.000423 23,622 0.002411 4,147 

6 

$5 



___-________L___________________________--------------------------------------- 
ACUTE EXPOSURE (EX4) ANALYSIS FOR FENOXAPROP-ETHYL; 
Residue file name: FNALLlAC (NFCS87/88 DATA) 

Section 3 Registration 
Analysis date: 03-02-1994 

DPR NOEL (Acute) - 10.0 mg/kg body-wt/day 
____-________--_________________________--------------------------------------- 

FEMALES (13+/PREG/NOT NSG) 
-------------------------- 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
------------_---___ 

99.6% 

MEAN DAILY EXPOSURE PER USER-DAY 
(q/kg body wt/day) --------_-------------------------------- 
Standard Standard MarEi> of 

&Mean Deviation Error Saf;iE:; l/ 
-------_- ---_----- --------- --------- 
0.000154 0.000085 0.000005 65ill 

ESTIMATED PERCE-UTILE OF ?OPULATION USER-DAYS EXCEEDING CALCULATED ZX?OSURE 
(in mg/'kg body wt/day) 

PERCENTILE 
____-----_ -- 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

EX?OSURE xos 
-------- -_------_ 
0.000061 163,464 
0.000083 i20,756 
0.000106 94,141 
0.000121 82,548 
0.000147 68,133 
0.000158 63,286 
0.000178 56,164 

PERCENTILE EXPOSURE 30s 
_____----- ---------- --------_ 

20.0 0.000213 16,865 
10.0 0.000256 39,043 

5.0 0.000289 34,599 
2.5 0.000363 27,519 
1.0 0.000465 21,523 
0.5 0.000513 19.496 
0.0 0.000595 16,819 

FEMALES (13+/NURSING) 
--------------------- 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
------------__----_ 

100.0% 

MEAN DAILY FXPOSURE PER USER-DAY 
(mg/kg body wt/day) 

________________________________________- 
Standard 

.Liean Deviation 
S;;:z;rd ?h;g13 of 

et:; l/ 
_________ _________ _-----__- -___----- 
0.000171 ~0.000088 0.000007 :a&12 

ESTIMATED PERCENTILE OF -3OPULATION USER-DAYS EXCEEDING CALCULATED EX?OSURE 
(in mg/kg body wt/day) 

PERCENTILE 
---------- -- 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

EXPOSURE xos 
-------- __-----__ 
0.000092 108,860 
0.000114 87,713 
0.000127 78,643 
0.000139 71,829 
0.000152 65,895 
0.000171 58,379 
0.000194 51,613 

PERCENTILE EXPOSURE 
-____----- ----e-e--- --- 

20.0 0.000227 
10.0 0.000265 

5.0 0.000326 
2.5 0.000398 
1.0 0.000488 
0.5 0.000552 
0.0 0.000674 

!?os 
------ 
;4,149 
37,763 
30,674 
25,099 
20,499 
18,111 
-';832 -G 



-__-____----------------------------------------------------------------------- 
ACUTE EXPOSURE (EX4) ANALYSIS FOR FENOXAPROP-ETXYL; 
Residue file name: FNALLlAC (NFCS87/88 DATA) 

Section 3 Registration 

DPR NOEL (Acute) = 10.0 mg/kg body-wt/day 
Analysis date: 03-02-1994 

_______------------------------------------------------------------------------ 

CHILDREN (l-6 YEARS) 
_____--------------- 

WAN DAILY EXPOSURE PER USER-DAY 

ESTIMATED PERCENT 
OF PERSON-DAYS TKiT 

ARE USER-DAYS 
------------------- 

100.0% 

(mg/kg body l&/day) 
-----___________________________________- 

Standard Standard .Liargin of 
LYean Deviation S‘rror Safety l/ 

------- -----___- --------- -________ 
-0.000564 0.000306 0.000006 17723 

ESTIMATED PERCENTILE 3F POPUUTION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
(in mg/kg body wt/day) 

PERCENTILE EXPOSURE MOS PERCENTILE EXPOSURE LYOS 
__________ __ 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

&g;;; - - 
0.000329 
0.000388 
0.000457 
0.000517 
0.000577 
0.000656 

- _ _ _ _ _ _ 
37,620 
30.393 
25,741 
21:873 
19,353 
17,331 
15,237 

- - - - _ _ _ _ 
3.000754 
3.000925 
0.001091 
3.001239 
3.001513 
'3.001775 
0.003165 

--____ 
13,255 
10,808 

9,1;0 
8 070 
6:610 
5,634 
3,159 

CHILDREN (7-12 YEARS) 
___--___---------_-__ 

,LIEA?J DAILY EXPOSURE PER USER-DAY 
(mg/kg body wt/day) 

________________________________________- ESTMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
-------------______ 

100.0% 

Standard Standard Yargin of 
yean Deviation Error Safety l/ 

-iiT000?5; -(y&j;,; 
-j:,,,,,, ----1811;2 

ESTIMATED PERCENTILE OF POPK2TION USER-DAYS EXCEEDING CALCUUTED EXPOSURE 
(in mg/kg body wt/day) 

PERCENTILE 
---------- -- 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

EXPOSURE 

o.oooii; 
0.000198 
0.000240 
0.000279 
0.000322 
0.000367 
0.000421 

.HOS PERCENTILE ZXPOSURE MOS 
- - - - - - - - - ---------- ---------- _________ 

69,155 20.0 0.000492 20,345 
50,608 10.0 0.000608 16,455 
41,624 5.0 0.000721 13,875 
35,820 2.5 0.000825 12,117 
31,037 ;:; 0.000998 10,021 
27,217 0.001151 8,688 
23,771 0.0 0.001612 6,203 



_______---___------------------------------------------------------------------ 
ACUTE EXPOSURE (EX4) ANALYSIS FOR FENOXAPROP-ETHYL; 
Residue file name: FNALLlAC (NFCS87/88 DATA) 

Section 3 Registration 

DPR NOEL (Acute) = 10.0 mg/kg body-wt/day 
Analysis dare: 03-02-1994 

_____________-__--------------------------------------------------------------- 

MALES (13-19 YEARS) 
___-__------____--- 

MEAN DAILY EXPOSURE PER USER-DAY 
(w/kg body wt/day) 

ESTIMATED PERCENT _---________________--------------------- 
OF PERSON-DAYS THAT Standard Standard Xargin of 

ARE USER-DAYS iMean Deviation Error Safety l/ 
__--------------___ -o:ooo;22 ---_-_--- ----- -----____ 

100.0% 0.000114 -0:000003 45000 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCUUTED EXPOSURE 
(in mg/kg body wt/day) 

PERCENTILE EXPOSURE 
---------- -_ 

90.0 
80.0 
70.0 
60.0 
50.0 
40.0 
30.0 

'o:oooo~; - 

0.000124 
0.000150 
0.000175 
0.000205 
0.000238 
0.000270 

MOS PERCENTILE EXPOSURE 
- - - - - - - _ ---------- ---------- --_ 

108,305 20.0 0.000310 
80,556 10.0 0.000382 
66,783 5.0 0.000420 
57.235 2.5 0.000491 
48,827 1.0 0.000561 
42,021 0.5 0.000623 
37,09L( 0.0 0.001020 

MOS 
- - - _ - - 
32,275 
26,198 
23,314 
20,358 
17,820 
16,060 

9,808 

FEMALES (13-19 YRS/NP/NN) 
------__----------------- 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
------------------- 

100.0% 

MEAN DAILY EXPOSURE PER USER-DAY 
(q/kg body wt/day) ____________________--------------------- 
Standard Standard ?iargin of 

Mean Deviation Error Safety l/ 

-oloooii; -0:ooo;i~ 
‘o:ooooo; ----54;;4 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 
(in mg/kg body wt/day) 

PERCENTILE EXPOSURE 
------_--- ____--____ 

90.0 0.000064 
80.0 0.000095 
70.0 0.000118 
60.0 0.000140 
50.0 0.000166 
40.0 0.000190 
30.0 0.000221 

-- 
MOS PERCENTILE 

.------- ---------- -- 
157,139 20.0 
105,215 10.0 

84,586 5.0 
71,491 2.5 
60,321 1.0 
52,611 0.5 
45,262 0.0 

EXPOSURE MOS 
-------- 
0.000255 
0.000325 
0.000382 
0.000442 
0.000607 
0.000657 
0.001834 

------- 
39,191 
30,793 
26,164 
22,616 
16,468 
15,230 

5,452 



_______-________________________________--------------------------------------- 
ACUTE EXPOSURE (Ex4) ANALYSIS FOR FENOXAPROP-ETHYL; Section 3 Registration 
Residue file name: FNALLlAC (NFCS87/88 DATA) Analysis date: 03-02-1994 
DPR NOEL (Acute) = 10.0 m&kg body-wt/day 

MALES (20-t YEARS) 
___-___--__---m-w 

ESTMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
_________-___-_____ 

99.9% 

MZAN DAILY EXPOSURE PER USER-DAY 
(mg/kg body wt/day) 

____________________--------------------- 
Standard Standard Margin of 

yean Deviation Error Safet:? 1/ 
______-__ _________ ------_-- --------- 
0.000155 0.000095 0.000001 64456 

ESTIMATED PERCENTILE OF POPULATION USER-DAYS EXCEEDING CALCULATED EXPOSURE 

PERCENTILE EXPOSURE 
______---- ---------- 

90.0 0.000059 
80.0 0.000082 
70.0 0.000100 
60.0 0.000119 
50.0 0.000137 
40.0 0.000157 
30.0 0.000182 

FE?lALES (201 YEARS/NP/NN) 
_________-_--__---_-_____ 

?Ios 
-------- 
168,622 
122,172 

99,878 
84,319 
73,100 
63,632 
54.979 

PERCENTILE EXPOSURE 
___-___--- ---------- - 

20.0 0.000216 
10.0 0.000273 

5.0 0.000329 
2.5 0.000387 
1.0 0.000502 
0.5 0.000579 
0.0 0.001089 

xos _ _ _ _ _ - - _ 
16 ,195 
36,595 
?O.i;lic _- - -2,552 
1'1.92; 
L;,357 

9 ,.:82 

ESTIMATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
_____---_---_--__-- 

99.8% 

ESTIMATED PERCENTILE OF 

X?Z+Vi DAILY LYPOSURE PER USER-DAY 
(mg/kg body wt/day) 

____________________--------------------- 
Standard Standard Margin of 

yean Deviation Error Safety 1/ 
-___-__ -______-- --------- _-__--me- 

-0.000130 0.000078 0.000001 76919 

POPULATION USER-DAYS EXCEEDING CALCUWTED ZZZ'OSURE 
(in mg/kg body wt/day) 

PERCENTILE EXPOSURE 
_______-__ --------_- 

90.0 0.000046 
80.0 0.000066 
70.0 0.000083 
60.0 0.000099 
50.0 0.000116 
40.0 0.000134 
30.0 

xos PERCENTILE EXPOSURE xos 
_------- __________ __________ __--_---- 
215,423 20.0 0.000184 54,306 
151,981 10.0 0.000233 L2,971 
i20,126 5.0 0.000281 35,646 
100,659 2.5 0.000325 30,777 

86,453 1.0 0.000382 26,192 
74,636 0.5 0.000423 23,645 

0.000155 64,360 0.0 0.001559 4,413 

(in mg/kg body wt/day) 



___________________------------------------------------------------------------ 
ACUTE FX??OSURE (EX4) ANALYSIS FOR FE!iO,XAPROP-ETHYL; Section 3 Registration 
Residue file name: FNALLlAC (NFCS87/88 DATA) Analysis date: 03-02-1994 
DPR NOEL (Acute) = 10.0 mg/kg body-WC/day 
_______-_-____----_------------------------------------------------------------ 

CUSTOM DEMOGE?APHICS 1: Seniors 
All Seasons All Regions 
All Races Age-Low: 55 yrs 
________--_-__----------------- 

ESTIBATED PERCENT 
OF PERSON-DAYS THAT 

ARE USER-DAYS 
__---___---__---___ 

99.9% 

55+ Years 
Sex: M F-ail 

High: 110 yrs 
- - _ _ _ - - _ _ 

!?E;IN DAILY EXPOSURE PER USER-DAY 
(mg,pAg body wt/day) 

____________________--------------------- 
Standard Standard Margin of 

Year. De-iiation Error Safety l/ 
_________ _______-- --------- --------- 
0.300136 'J.000082 0.000001 73775 

ESTIMATED PERCENTILE OF POPULATIOK SSER-DAYS EXCEEDING CALCUUTED EXPOSURE 
(in rngjTKg body ;it/day) 

PERCENTILE EXPOSURE !-fos PERCENTILE EXPOXRE xos 
_______--- ---------- --------- __________ --__------ --_----_- 

90.0 0.000053 187,463 20.0 0.000185 54,011 
80.0 0.000073 136,519 10.0 13.000234 42,731 
70.0 0.000091 110,407 5.0 0.000281 35,533 
60.0 0.000106 94,335 2.5 0.000327 30,535 
50.0 0.000121 82,322 1.0 0.000386 25,927 
40.0 0.000139 72,162 0.5 0.000453 22,073 
30.0 0.000159 62,925 0.0 0.001559 6,413 

_________--___--________________________--------------------------------------- 

L/ Margin of Safety = DPR ?;OEL + Dietary Exposure 

11 

iot: 



___--___-_--____________________________------------------------------------------- 
Chronic Exposure (EXl) Analysis for Fenoxaprop-Ethyl; 
RESIDUE FILE NAME: FNRICElC (NFCS87/88 DATA) 

Section 3 Registration 
ANALYSIS DATE: 03-02-1994 

DPR NOEL (Chronic) = 0.9 mg/kg body-wt/day 
EPA REFERENCE DOSE (RfD) = 0.0025 mg/kg body-wt/day 
COMMENT 1: Re istrant field residue data, l/2 MDL for chronic nondetects 
COMMENT 2: f Ca ifornia rice labeled use 
____-__-___--_--__--____________________------------------------------------------- 

RESIDUE FILE LISTING 
___________________-____________________------------------------------------------- 
TAS 
CODE 

isi- 
271 
408 
--_- 

CROP RESIDUE .ADJ. FCTRS SOURCE1 
GRP FOOD NAME (PPM) ii1 #2 CODE 

--;- RICEr,,,,,-7,,,~,------------------- ~~o~o;oooo -;loo -;:oo REGIf- 

0 RICE-MILLED (WHITE) 0.010000 1.00 1.00 REG-f 
0 RICE-BRAN 0.010000 1.00 1.00 REG-f 

__-____________-________________________---------------------------------- 

L/ REG-f = Registrant supplied field residue data. 



------_--__-___-------------------------------------------------------------------- 
Chronic Exposure (FXl) Analysis for Fenoxaprop-Ethyl; Section 3 Registration 
RESIDUE FILE NAME: FNRICElC (NFCS87/88 DATA) ANALYSIS DATE: 03-02-1994 
DPR NOEL (Chronic) = 0.9 mg/kg body-wt/day 
EPA REFERENCE DOSE (RFD) = 0.0025 mg/kg body-wt/day 
COMMENT 1: Re 
COMMENT 2: f 

istrant field residue data, l/2 MDL for chronic nondetects 
Ca ifornia rice labeled use 

----------------------------------------------------------------------------------- 
RESIDUE FILE LISTING 

____-____-___------_------------------------------------------------------------- 
TAS CROP RESIDUE ADJ. FCTRS SOURCE1 
CODE GRP FOOD NA!YE (PPM) ii1 #2 CODE 

2;0- 
--o- RICE:RO;Gti-;BROWN)-----------‘------- ~~o~o~oooo -LToJ -~loo REGlf- 

271 0 RICE-MILLED (LXITE) 0.010000 1.00 1.00 REG-f 
408 0 RICE-BRAN O.OlOOOO 1.00 1.00 REG-f 
___-___--__-------------------------------------------------------------------- 

L/ REG-f = Registrant supplied field residue data. 



___--_-______-______--------------------------------------------------------------- 
Chronic Exposure (EXl) Analysis for Fenoxaprop-Ethyl; Section 3 Registration 
RESIDUE FILE NAME: FNRICElC (NFCS87/88 DATA) ANALYSIS DATE: 03-02-1994 
DPR NOEL = 0.9 mg/kg body-wt/day 
EPA REFERENCE DOSE (RfD) = 0.0025 mg/kg body-wt/day 
COMMENT 1: Re 
COMMENT 2: Ca f 

istrant residue data, l/2 MDL for chronic nondetects 
ifornia rice labeled use 

_________-___---_------------------------------------------------------------------ 
TOTAL EXPOSURE BY POPULATION SUBGROUP 

POPULATION 
SUBGROUP 

-------------------------------------- 
U.S. POP - 48 STATES - ALL SEASONS 

TOTAL EXPOSURE 
__________-_____--_-____________________- 

Margin of Percent 
Safetyi of RfD 

-- ---------- ---__-__- 
%/Kg 

Body Wt/Day 
-~ooooo;- 

463,201 0.1% 

U.S. POPULATION - SPRING SEASON 0.000002 469,729 0.1% 
U.S. POPULATION - SUMMER SEASON 0.000002 418,490 0.1% 
U.S. POPULATION - AUTUMN SEASON 0.000002 528,327 0.1% 
U.S. POPULATION - WINTER SEASON 0.000002 445.181 0.1% 

NORTHEAST REGION 0.000002 513,860 0.1% 
NORTH CENTRAL REGION 0.000002 552,100 0.1% 
SOUTHERN REGION 0.000002 402,328 0.1% 
WESTERN REGION 0.000002 445,322 0.1% 

HISPANICS 
NON-HISPANIC WHITES 
NON-HISPANIC BLACKS 
NON-HISPANIC OTHER THAN BLACK OR WHITE 

0.000005 193,190 
0.000001 675,270 
0.000003 261,939 
0.000008 107,732 

0.2% 
0.1% 
0.1% 
0.3% 

NURSING INFANTS (<l YEAR OLD) 
NON-NURSING INFANTS (<l YEAR OLD) 
FEMALES (13+/PREGNANT/NOT NURSING) 
FEMALES (13+/NURSING) 

0.000003 
0.000012 
0.000001 
0.000003 

0.000003 
0.000003 
0.000002 
0.000002 

0.000002 
0.000001 

314,435 0.1% 
76,877 0.5% 

>1,000,000 0.0% 
320,541 0.1% 

CHILDREN (1-6 YEARS) 
CHILDREN (7-12 YEARS) 
MALES (13-19 YEARS) 
FEMALES (13-19 YRS/NOT PREG. OR NURSING) 

262,088 
312,120 
450;859 
531,419 

MALES (20+ YEARS) 
FEMALES (20+ YEARS/NOT PREG. OR NURSING) 

564,695 
647,920 

0.1% 
0.1% 
0.1% 
0.1% 

0.1% 
0.1% 

lJ Margin of Safety = DPR NOEL t Dietary Exposure Dosage 



____--______________L___________________------------------------------------------- 
Chronic Exposure (EXl) Analysis for Fenoxaprop-Ethyl; Section 3 Registration 
RESIDUE FILE NAME: FNALLlCH (NFCS87/88 DATA) ANALYSIS DATE: 03-02-1994 
DPR NOEL (Chronic) = 0.9 mg/kg body-wt/day 
EPA REFERENCE DOSE (RfD) = 0.0025 mg/kg body-wt/day 
COMMENT 1: Re 
COMMENT 2: Ca f 

istrant field residue data, l/2 MDL for chronic nondetects 
ifornia and federal labeled uses 

_____--_____--__---_---~----------------------------------------------------------- 
RESIDUE FILE LISTING 

________________--______________________------------------------------------------- 
TAS 
CODE 

i;i- 
255 
265 
270 
271 
276 
277 
278 
279 
290 
291 
293 
297 
303 
304 
305 
306 
307 
318 
319 
320 
321 
323 
324 
327 
328 
330 
333 
334 
336 
338 
341 
342 
344 
347 
398 
403 

CROP 
GRP 

---- 
A 
G 
0 
0 
0 
0 
0 
0 
0 
A 
A 
A 
G 
G 

z 
G 

i 
X 
X 
U 
U 
U 
U 
U 

z 
U 

ii 
U 

z 
U 
X 
A 

FOOD NAME 
-------------_-___-_----------------- __ 
PEANUTS-WHOLE 
SOYBEANS-SPROUTED SEEDS 
BARLEY 
RICE-ROUGH (BROWN) 
RICE-MILLED (WHITE) 
WHEAT-ROUGH 
WHEAT-GERM 
WHEAT-BRAN 
WHEAT-FLOUR 
COTTONSEED-OIL 
COTTONSEED-MEAL 
PEANUTS-OIL 
SOYBEANS-OIL 
SOYBEANS-UNSPECIFIED 
SOYBEANS-MATURE SEEDS DRY 
SOYBEANS-FLOUR (FULL FAT) 
SOYBEANS-FLOUR (LOW FAT) 
SOYBEANS-FLOUR (DEFATTED) 
MILK-NONFAT SOLIDS 
MILK-FAT SOLIDS 
MILK SUGAR (LACTOSE) 
BEEF-MEAT BYPRODUCTS 
BEEF-DRIED 
BEEF(BONELESS)-FAT 
BEEF(BONELESS)-LEAN (FAT/FREE) 
GOAT-MEAT BYPRODUCTS 
GOAT(BONELESS)-FAT 
GOAT(BONELESS)-LEAN (FAT/FREE) 
HORSE 
SHEEP-MEAT BYPRODUCTS 
SHEEP(BONELESS)-FAT 
SHEEP(BONELESS)-LEAN (FAT FREE) 
PORK-MEAT BYPRODUCTS 
PORK(BONELESS)-FAT 
PORK(BONELESS)-LEAN (FAT FREE) 
MILK-BASED WATER 
PEANUT-BUTTER 

RESIDUE 
(PPM) 

'0l&000 
0.025000 
0.025000 
0.010000 
0.010000 
0.025000 
0.025000 
0.025000 
0.025000 
0.025000 
0.025000 
0.025000 
0.025000 
0.025000 
0.025000 
0.025000 
0.025000 
0.025000 
0.005000 
0.005000 
0.005000 
0.005000 
0.005000 
0.005000 
0.005000 
0.025000 
0.025000 
0.025000 
0.025000 
0.025000 
0.025000 
0.025000 
0.025000 
0.025000 
0.025000 
0.005000 
0.025000 

ADJ. FCTRS 
ill $12 -;:oo -lToo 

0.33 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.92 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.00 1.00 
1.89 1.00 

SOLRCE' 
CODE 

__--__ 
REG 
REG 
REG 
REG-f 
REG-f 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG-m 
REG-m 
REG-m 
REG-a 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 
REG 



______________-_------------------------------------------------------------------- 
Chronic Exposure (EXl) Analysis for Fenoxaprop-Ethyl; Section 3 Registration 
RESIDUE FILE NAME: FNALLlCH (NFCS87/88 DATA) ANALYSIS DATE: 03-02-1994 
DPR NOEL (Chronic) - 0.9 mg/kg body-wt/day 
EPA REFERENCE DOSE (RfD) = 0.0025 mg/kg body-wt/day 
--__---_---_-------------------------------*--------------------------------------- 

RESIDUE FILE LISTING (continued) 
________________-_______________________------------------------------------------- 
TAS CROP RESIDUE ADJ. FCTRS SOURCE 

CODE GRP FOOD NAME (PPM) S/l $12 CODE 
____ _--- _---_-------_--__-___________________ ___----w-s ----- ----- ------ 
408 0 RICE-BRAN 0.010000 1.00 1.00 REG-f 
424 U VEAL-(BONELESS)-FAT 0.005000 1.00 1.00 REG-m 
425 U VEAL-(BONELESS)-LEAN (FAT FREE) 0.005000 1.00 1.00 REG-m 
429 U VEAL-DRIED 0.005000 1.92 1.00 REG-m 
430 U VEAL-MEAT BYPRODUCTS 0.005000 1.00 1.00 REG-m 
437 0 WHEAT-GERM OIL 0.025000 1.00 1.00 REG 
940 A PEANUTS HULLED 0.025000 1.00 1.00 REG 
__________-_-___-___-------------------------------------------------------------- 

1/ REG = Registrant supplied data. 
REG-f = Registrant supplied field residue data. 
BEG-m = Registrant supplied metabolism and dietary data. 



____---_________________________________------------------------------------------- 
Chronic Exposure (EXl) Analysis for Fenoxaprop-Ethyl; Section 3 Registration 
RESIDUE FILE NAME: FNALLICH (NFCS87/88 DATA) ANALYSIS DATE: 03-02-1994 
DPR NOEL = 0.9 mg/kg body-wt/day 
EPA REFERENCE DOSE (RfD) = 0.0025 mg/kg body-wt/day 
COMMENT 1: Re 
COMMENT 2: Ca B 

istrant supplied data, l/2 MDL for chronic nondetects 
ifornia and federal label uses 

____---____---___---____________________------------------------------------------- 
TOTAL EXPOSURE BY POPULATION SUBGROUP 

POPULATION 
SUBGROUP 

____-----_------_--------------------- 
U.S. POP - 48 STATES - ALL SEASONS 

U.S. POPULATION - SPRING SEASON 
U.S. POPULATION - SUMMER SEASON 
U.S. POPULATION - AUTUMN SEASON 
U.S. POPULATION - WINTER SEASON 

NORTHEAST REGION 
NORTH CENTRAL REGION 
SOUTHERN REGION 
WESTERN REGION 

HISPANICS 
NON-HISPANIC WHITES 
NON-HISPANIC BLACKS 
NON-HISPANIC OTHER THAN BLACK OR WHITE 

NURSING INFANTS (<l YEAR OLD) 
NON-NURSING INFANTS (<l YEAR OLD) 
FEMALES (13+/PREGNANT/NOT NURSING) 
FEMALES (13+/NURSING) 

CHILDREN (l-6 YEARS) 
CHILDREN (7-12 YEARS) 
MALES (13-19 YEARS) 
FEMALES (13-19 YRS/NOT PREG. OR NURSING) 

MALES (20+ YEARS) 
FEMALES (20+ YEARS/NOT PREG. OR NURSING) 

TOTAL EXPOSURE 
-______-_____----__---------------------- 

Mg/Kg ,Margin of Percent 
Body Wt/Day Safety1 of RfD 
--jTooo;o; -__ ---------- --___-___ 

8,857 4.1% 

0.000099 9,063 4.0% 
0.000100 8,964 4.0% 
0.000101 8,870 4.1% 
0.000106 8,514 4.2% 

0.000096 9,394 3.8% 
0.000106 3,489 4.2% 
O.OOOlOi 8,928 4.0% 
0.000104 8,681 4.1% 

0.000091 9,894 3.6% 
0.000101 8,876 4.1% 
0.000101 8,932 L.O% 
0.000124 7,279 4.9% 

0.000038 23,665 1.5% 
0.000203 4,442 8.1% 
0.000075 12,066 3.0% 
0.000082 11,011 3.3% 

0.000269 3,351 10.7% 
0.000172 5,225 6.9% 
i).ooo112 8,064 4.5% 
0.000088 10,267 3.5% 

0.000076 11,783 3.1% 
0.000064 13,978 2.6% 

1/ Margin of Safety = DPR NOEL + Dietary Exposure Dosage 
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ESTIMATION OF EXPOSURE OF PERSONS IN CALIFORNIA TO 

PESTICIDE PRODUCTS THAT CONTAIN FENOXAPROP-ETHYL 

BY 

Rhoda Wang, Staff Toxicologist 

David Haskell, Associate Environmental Research Scientist 

EXECUTIVE SUMAlAR%' 

Fenoxaprop-ethyl is curr~~ly under review for possible registration in California as a selective 
post-emergent rice herbicide. Anomalies in fetal rats and liver toxicity in adult laboratory animals 
dosed with this chemical prompted the risk assessment for fenoxaprop-ethyl. Exposure to 
fenoxaprop-ethyl for workers mixing, loading, and applying (including cleanup) Whip@ 1EC 
Herbicide with ground boom equipment to soybeans ranged from 0.42-27.2 mg per workday. 
Occupational exposure to Lvorkers involved in the aerial application of fenoxaprop-ethyl to rice 
experienced an estimated 2.32-13.80 mg of exposure per workday. Absorption data from a 
human study is not a\,ailab!e. Seventy-three percent of a dermal dose of2.3 CtgIcrn’ in rats was 
considered absorbed after a 10 hour exposure period. The estimated absorbed daily dosage for 
workers applying fenoxaprop-ethyl with ground equipment was I- 22 &kg of body weight and 
2.9-52 &kg of body lveight for workers making aerial applications. 

Two major metaboiites, benzoxazol mercapturic acid and a hydroxy-phenoxy propionic acid were 
detected in the urine of rats with a 14C labeling technique. An extensive discussion. both pro and 
con, is provided in this document with respect lo the usefiliness and limitations of applying 
biomarkers for estimating the absorbed dose for this herbicide in humans. 



PHYSICa-iL AND CHEMICAL PROPERTIES 

The physical and chemical properties of a pesticide can determine its rate of absorption 
by the skin and how extensive it is metabolized by the human body. 
Chemical Family 
Chemical Name 

Common Name 
Trade Names 

CAS Number 
Empirical Formula 
AMolecular Weight 
Melting Point 
Boiling Point 
Stability 
Solubility (2 25’C 

Appearance 
Vapor Pressure 

K ow 
PH 

aryloxy-phenoxy-propionate derivatives 
(d - ethyl 2-[4-[(6-chloro-2-benzoxazolyl)oxy]-phenoxy] 
propanoate 
fenoxaprop-ethyl 
Whip3, Whip 36i3. .Acclaima, Depon3 Excel@ 
Furore3, Option3. Option 113’, Bug!$‘, ‘Cheyenne TP@ 
Horizona, Tillers 
66441-23-1 
CISH16ClNOj 
36 1 .S daltons 
SO-SST 
>3OOT@, 760 mm Hg 
Half-Life- aqueous media i’pH 9) ,G 20°C, 3.3 days. 
water : 0.8 - 0 9 mg/kg 
toluene >joo g&g 
acetone > jt)O g’kg 
ethyl acetate >zrjo s’kg 
cyclohexane. ethanol. octanol 10 g’kg. 
Colorless solid 

19,300 (log K,w = 4.25) 
5.4 * 1 ( 194 suspension, distilled water) 

REGULATORY HISTORY IKCLVDING EPA4 STAATUS 

Fenoxaprop-ethyl containing products are currently registered conditionally by the US EPA in 
accordance with FIFR,I section ;(C) (7) (C). Fenosaprop-ethyl is not registered for any use in 
California. However, Whip@, a rice herbicide, is currenrlv under review 31s the first section three 
registration of this active ingedient in California. 

TECHKICAL AND PRODC’CT FORMUL.ATIONS 

Whip% 1EC Herbicide is an emulsifiable concentrate formulation offenosaprop-ethyl that 
contains 1 pound of active in, crredient (a.i.1 per gallon, i.e l?_.j?G fenoxaprop-ethyl and 87.5% 
inert5 



The supplemental labei iir :hct ~r~jv~xi :‘.-=.. -k~:<~ration ot’l\.!li~“: I EC Herbicijz in Calit*ornia 
permits the post-<n:~:g~!lt ;,‘~:t!.~‘i Y‘;‘J~:;:II.I: ~!-.~hicj :II ir.2~ This p~-~‘du~; ;A:: 2~ :lpplled by 
yround or air equipment but UI:I:+ nor ‘be :lppiird ~cith ir-rigrlon eater l‘i:e ;;:asimum appiication 
rate for rice is 3.2 ounces ofacri\,e ysdient (a i ) per acre l,L.ith a maximum oil 8 ounces of a.i. 
per growing season The proposed !::be! requires applications to be made ?~irh a minimum of 10 
gallons ot‘water per 2 ire to 13’bt:iin rhoroiig!~ coLerage LVhip~“) 1 EC Herbicide is registered for 
use in other states for jelec:i\ e pOjt-lmer~f?Ilt ;onrrol of annual and perenniai grasses in rice, 
wheat, soybeans, cotton, peanuis and .~creayx :onse!>wion rese%e : set-nsic2 / 

L;\REL PREC.AL’TIOY-SiPERSON.AL PR0TECTIF.E CLOTHING 

The IVhip K i EC Herbicide label tarries the slgal j,\ord. “\L;,ARNING”. I.+ i~ii :t-e t’ollowins 
precautionary statements. 

“1lay cause substantial but , I r~:nDoran~ eve injuig Do not per in e’,‘es 
Avoid conract \\ith skin 3r :iothing Hnrmf~ll if s\~allowed. AbsorSez 
through skin or inhaled Do not rake internally .A\,oid inhalation ri .zpor 
or spray mist Remo1.e tonran:in:!Ittd <lothin~ and :\xsh before rw.;e ’ 

The precautionary siaternents ;ndica!e the iategol>’ II touici[y classi5cation :s lue to the 
remporan t32 injul7 Lila! 15 y-e%,, 2r;:Pl: ~.~.l!h!r - .!:i\, -i-i?= .T.!tement< :;>I- ;‘I-::!. ‘vnalation rmd 
dermai &&sure lndlcatz rhrse :Yi)!lrc\ :I;!\ z :I !\,Yiclt: iLl!+Jorx Iii .Axslrli,~r!~n L2 

The latest proposed IL. .lbel for \,\‘::i~~ :e:ll:!rzs the t‘oilo~~ing orotx:i\, e :!orh~n:! :o be ‘born. i a) 
pilots - ion, (r-sleeved shirt and !cng ?:lnts. shoes :Ind s<>c!<s. <hemic:li resis;ar~: cioves and 
protective eyewear, I bj mlxer;loader-s - ion= Lr-jleeved shirt nnd Ions pants Ljndemeath a chemicai 
resistant suit, shoes and socks. <hemicA resistant gloves. and protective q’e:\ex-: (c) flazyers - 
!ong-sleeL.ed shirt rind long oanrs. si?oes s~:d socks. chemical resistant g!o\,es wd protective - I 
eyewear. 

\\‘ORKER ILLSESSES/IS~JC’RIES 

Since this product is not registered :n C.~iii;!r;ll:~. rherc .]I.? no nvnilabic: da13 :-egrxding exposure- 
related illness reporied in Cuiiforn!:i 



DERhIAL ABSORPTIOX OF FENOXAPROP-ETHYL 

Labeled 14C-Gno.uaprop-ethL.1 (9S9’0 radiopuri:y, chlorphenvl 14C labeled) \vas prepared as a 
homogeneous suspension and applied dermaliy to :‘cur grouis (30 animals per goup) of female 
rats (,Laveglia ef (li.. i9S6). Each dose was applied within a rubber ring encompassing 1O.S cm2 
which was cemented to a shaved area of skin. After application of the dose, a cover of filter 
paper was cemented in place on the rubber rinz to cover the application site The dermal dose 
applied to each group was 2.3, 23, 33 1. and -3 I qq ’ 5 ;lycmx. resDectively. The lower doses were 
administered as a known amount of the test substance mix ed with the ‘blank EC formulation and 
then diluted M.ith xater. The highest dose. ho\ve~,,er, was administered without the water dilution. 
The animals l-vere individuaily placed in metaooiic cages for crine and fecai collection and 
sacrificed afier rj. i 1 ? -,, ,-. 4: or 10 hours ofex~osure Another group oirars (S animals) was 
exposed to the highest dose level for IO hours before removai of the dose by washing. These rats 
were kept an additional 3-J or 72 hours and their e’s z-eta coilectrd until sacritice. 

The skin Lvashing &er :he IO-hour exposure period :emoL-ed :xn average 34~‘0 of the dose in all 
dose groups (range 19-600/o) Although radio&;.; .IJJ appeared in the urine as early as 0.5 hour 
after the dermai exposure to ?enoxaprop-ethyl began. i -he Jmounr of radioactivity in the excreta 
did not increase substantially over time for those g~ups sacrificed at 0.5-19 hours. Afier 10 
hours of exposure, iess than 39,b of the dose 7.~3~ detected in [he excreta c~f~hese treatment 
groups. Rats sacrificed Z-1 hours ar‘ter ~xxhin~ iilr: 133 15 ;ig cm? dose ctscreted approximately 
1 296 of the dose Ho\l.elw,er. for those rsts i:e!d ‘2 ::cur: ~t?er ,.\,nshing the 23 1 i py’cm2. 12?,‘; of 
the dose was detected as fenosaprop-ethyl equi\ 4~:~s in :i:e e.\;creta. The significant increase in 
the percentage i5.9”0) of the dose escre:ed in ;!~e &es. 7’3 hours after Leashing the dose. suggests 
that either proionzed dermai absorption or exe:o?.e?atic Arcuiation was raking place. 

The amount offenoxaprop-eLhq4 absorbed from a isrmai Llppiicarion ‘.\.a~ derined as the sum of 
the fenoxaprop-eth\,l eq~:itA~nrs present in i. :irious :isjues I blood. internal organs), the escreta. 
the carcass and the bound skin residues prese::r .I[ :he appiic:xion site The equivalents detected 
at the application site accounted for more thx 31” 3 oithe material considered absorbed for most 
groups of rats. Data from the obsefiations oi xts sacriiiced at 31 and 72 hours alier the dose 
was Lvashed off: indicate the bound skin residues continue to migrate into the body and therefore 
must be considered bioa\xilabie. The percept at’*!- A - .!&2 uose absorbed iin parenthesis) at various 
dose ievels 10 hours atier dosing the rats \v::s ?~unG to be 2.3 ;ig/cm? (73OG); 23 ilgIcrn2 (639’6); 
23 1 ktgjcrn2. (439~0 1. :ind 23 15 Ll$c*n2 ( ‘iI 0) (Tabie ! 1 

This phenomenon is not r,ormal. The !owest :md hi-hest dose (a span of one thousand fold) were 2 
absorbed at almost rhe same rate i 73 and 70” 3) It is usually obsemed in dermal absorption 
studies that the percent oi absorbed dose deL -reases as the amount of dose increases when the 
exposed skin area is kept constant. The stud>’ authors hypothesized this phenomena was due to 
the disparity in the adjutants used to dissol\,e [he rest material. The highest dose \vas 
administered :vith an orgnic sol\,ent-based formularion which tends to accelerate dermal 
penetration as compared to a l.ipater-based em:!isior, applied to :he rest of the treatment groups. 
The other plausible esnianarion. though ~unlik~i> 2s :i major contributory Factor, is the potential 
disparity in ti:e amount of rnciioacti\,ir> rz:no\,ed rhraugh rhe \\xshing procedure. 



Seventy-three percent of the IOVV dose (3.3 ~~gc:n~) 1s as considered absorbed and bioavailable 
after a 10 hour exposure period. This rate inciuded :!-.e percentage of a dermal dose that was 
bound to the appiication skin site. !\‘ithout zdditicrx,. 2: excretion data that could identifi the fate of 
the bound-skin residues over time and the obsep.q-; . i.i.ir. That fenoxaprop-ethyl equivalents continue 
to be excreted after 2-l hours, the assumption has N-V -A 52 made that the bound-skin residues wiil 
ultimately be bioavailable. In the absence of human ksorption data, this 73% absorption rate will 
be used as the human dermal absorption rate. it ‘;i‘as derived from the lowest dosage rate which is 
closest to the estimated rate of occupational <Xposure 

An asymptotic extrrapolation ot the excreted dose ,.iq _ An iterative process over time was attempted 
with the excretion ciata to determine the u!timate 1‘312 zit Lhe bound skin residues (Thonginrhusak. 
1994). This procedure allows the direct computnrior. sfthe absorbed dose from the excreted 
dose, and thus. the skin-bound residues can be disreqrtied. However. this extrapolation 
techniclue is not appiicable to this study because oirhe very high dose administered to the test 
animals and the escrzt ion of :he fenosnproo-?:h;,,i rr.zaboiites ?i/as not complete at 73 hours. 

It is known that the dsrmai nbsorption <opacity ~7(. .:. -m’s car many ihernicals far e.uceeds that of 
man. It has been Gbsen,ed that rats can 2ermall:; :?s, ,~rb pesticides at rates -1-i 6 fold greater Than 
humans exposed to the same pesticides c\,Vester .ini: Jlaibach, 1993; Wester $t irl., 1989: Shah t’t 
rrl., 19s 1). The pharmacokinetics of chemical absorr?:i en and disposition processes dictate the 
target organ concentration which in turn determines ,.k-hether a threshold adverse &ect, i.e. 
hepatotoviciry Miil ;?r !.vill not GXUI- F,z,r- :: chemica! :i::it is rsieased vet? slcl\.!y through the 
dermal route ofesposure and assuming a non-cxc~~ z.dpoint, the overt toxic effect may not be 
manifested because the threshoid dose c:lnnot be rzxj: ed :II any point during or after the 
exposure. Since the absorption from skin-bound f~~o:;~lprop-eth~i is a cev slow process, there is 
a continuous disposition of r’enosaprop-ethbi equi.. siexs i tissue distribution. biotransformation 
and excretion). Howe\,er. the kinetics afthe dose tiii;ribution to the tissues and organs atier the 
exposure is most critical. At !O hours post eK?OSLir?. :he amount of radioactivity (expressed as 
nanograms per q,m or’xer tissue), \vas ;he highest .n ii\,er, kidneys and blood. The 
concentration patterns and the distribution oi the absorbed dose to the target organs may be 
compared to the ad\-erse ei-iect seen in various studies 

JIET.4BOLIS.II OF FE\OSS.4PROP-ETHYL 

There are eight reports on fenosnprop-2thb.l met:x ‘oiisnl in ;nammn!s on record. These studies 
;\‘ere conducted at Hoechst Agriculturai L&orator\ :i: Germany. Five of the eight reports Lvere 
reviewed to identifj,, potential urinary metabolites I FIGLRE 1) for possible worker exposure 
biomonitoring and 10 ascertain the feasibility of appi;. izg the established analytical methods. The 
laboratory reports issued by the registrant describei in great length the analt-tical techniques used 
in the isolation and identification oimetabolites 

The first study conductt3d by Dcrn 21 :I/. t !gS?_) .A:i,L,c.i ;r .‘II% drall>, administered lAC fenoxaprop-ethyl 
to female rats at li; inyks and monitorinl! arinan~ :i!ic, %cnl excretion for metabolites at ‘l-hour 
interc.als The rates of excretion of the rxdioacti\:i:.) !I: ihe urine and feces \\ere measured with a 



liquid scintillation counter The merz’coiites lvere separated and puriiied through thin-layer 
chromatography (TLC) and high pressure liquid chromatography (HPLC). GC-;ClS methodology 
was used to identify: the structure of:i:e parenr,‘:nerabolites by refer&n,, 0 ~0 to svnthesized standards. , 
The amount af radioactivit)’ excrete? ‘,. ia urine 2nd fsces ‘.~as high; o\.er 75% (combined) of the 
dose excreted by -4s hours and over , _ ‘G’!6 by 15s llourj afi~sr dosing. 

The second study (Darn t?! pi.. 19S5 I includes crai dosing ofboth male and female rats at a single 
dose (3 mg- i 0 mgkgj, or multipiz dose (3 mg,kgj with ‘-‘C labeled fenoxaprop-sthyl (98% 
radiochemicAlv Dure and iabsled Lit :hiorcphen>,l U 14C position) I In rht: multiple dosing regimen, 
13 daily doses oiuniabeled <enoxaprJ!, n-ethyl \ve:e gi\.en to rats foilo~.~~ed with a pulse of 14C 
labeled fenoxaprop-ethyl on the 15th day. The ,>bjective :cf this study ‘,vas to discern sex and dose 
&ects, if any. on the metabolism of ffr,oxaprop-ethyl. 

In the third study (Burkle JI Lo/.. I9S5 I. dioxyphenyl- 1 -!C ring-labeled <znosaprop-ethyl (NY4 
radiochemicaily pure) was applied cr~ily to rats at 2 and 1’1 mglikg dose ieliels. This study was 
designed to incestigate merabolic parh?iays using -V,arious rinz-labeiins rzchnlques. A fourth study 
(Dam et af.. i 9S1) lV\‘as 3 comparst. \ _ ; ;, 13 ,ncestigstion 3n the metaboiis:n s!‘oral!y dosed 14C 
fenoxaprop-ethyl in \,arious lnimais This research inc!ucizd a goup ;ipregnant rats that 
received 50 rndkg of fenoxaprop-eth;.,i bet*“veen day 7 and ! 6 of or?xnoSenesis. Also included 
were pregnant rabbits (50 m%‘kgj ar.d 3ne preg!r.ant C;V,nomolgus monk+ [, 10 mgkg). The final 
study (Kellner and Eckert. i ‘!Sls~ entG!ed ;he cr3l dosinc of rats for : 4 da1.s l.\ith un-labeled 
fenoxaprop-ethyl at 3 mg.ikg body l.\eight t’ollo~ved b;,, 3 siR$e dose ~23 myks of body weight of 
1JC labeled fenoxaprog-eth\ i The ;-ztz ciescr~tion cft!?e dcse in tke -::ine snd +ces and the 
deposition olthe dose’in the organs ZZC! tissues vc:ls Jeter;7;ined. 

At a dose le\-ei oi3 my:kg ndministzrzd orail>- to ;nAe ~,d female rats. :he percent of the dose 
excreted as !?C equivalents oifenor?Grop-sth) i atier 96 hours \vas 12 :-53 go/o in the urine and 
33,S-40 4’9 in the feces (Dcrn cl ili.. 1955‘1 The Fostuiatsd tnetaboiic Farhway is shown in 
Figure 1. The mercapturic acid is a majcr meL- Taboiite and amounts to I?prosirnateiy 14.6-360,6 of 
a given dose in rats (Darn t’l 4. 19Y5 I The other major metaboiitz. J il>,droxy-phenoxy 
propionic acid can be detected in :he urine oi 7~s (27.549 6%) wher, [he dioxyphenyl ring is 
labeled with j4C (Burkie L’I :I/., 13S5‘1 Fi\.e minor metaboiites includkg the free acid, 3-(‘d-(6- 
chloro-3-benzosazolvloxv I-phenouv ;-propionic acid. 
dihydrobenzoxazol-Z-on;). rhe bezkxazoi 

:he $,drox>, isomers (4 and 5-6-chloro-2. 3- 
! S-ctiioro-2. ?-dih>,dro-bznzoxazol-Z-one) and a thio 

compound !6-chloro-3.j-jih~drobe,‘~“. ~-~-~azol-3-rhio~e; ‘+\e:e identified in small quantities, each 
representin _- 7 7’:; of a gi\,en dose ! Darn 21 >I/. i 935) 

The eiiminarion of fenosxprop-cthyi 2nd. or its .:ki --fl;oinb&A metnbolites :n the urine and feces of 
rats V,XS biphssic, rezardlesj of the jzs oI‘ the ;;;r,imals iKt!lner and Ecksn, 19Y4a). The biological 
half-li\res for the rapid phase I ranged _ ?om S 5 ;o 1: 5 hours (urine ar.d feces) Fcr the slobver 
phase II. half-lives were 4 1-Y hour< :‘3r urine and 27-3-l hours for :‘2ces. 

Approximatc3iy 66’; of the totA radio~;ti\it;; ~.{a5 zstrnctkle from the feces with :he rest 
remaining unzharmerizzd. The I-KS’. ee or‘ IF!? zoje from :he feces ‘.i nich represented 



unchanged fenoxaprop-ethyl Leas estimated at 12?b. The major metaboiite (3-22X) was identified 
as the free acid. Other moieties were unidentitiabie. 

With respect to the efFect of sex and varying treatment regimen on metabolism, there were no 
qualitative Merences discerned in the excreted metabolites. However, there may be quantitative 
differences with respect to certain chemical species ofmetabolites being biotransformed and 
excreted. Notably, when female rats bvere given a single oral dose of 10 rnglk,o of fenoxaprop- 
ethyl, or a repeated low dose of2 m3 (~/kg of fenoxxprop-ethyl. the excretion of the free acid was 
increased with a correspondin, 0 decrease in the meicapturic acid (Dorn et ni., 1985). The 
metabolites identified in the urine and feces oipresnant rzts receiving fenoxaprop-ethyl 
throughout organogenesis did not diRe: qualitatively from [hose observed in other groups of rats 
(Darn et al., 1983). Since the dose administered l,vas high (50 mg/kg) the amount of free acid 
was increased (2.1941). with a correspondins decrease of the mercapturic acid metaboiite (10%). 

The residue concentrations offenoxaprop-erhyl 2nd its me:aboiites in the tissues and organs were 
measured seven days after oral dosing at 3 and 10 mF’ky (Ktilner and Eckert. 1982, 1984a, 
198lb). The total residues ar day seven ranged from 2.2 :o _ i !% of the dose, irrespective of the 
dosages given which indicates a long tissue half-life The rssiduai metabolites were found in 
adipose tissues and excretory organs such as kidnevj. 

In the multiple species of pregnant ar,imais studied. n simiiar pattern of metabolism ~vas observed 
in all animals (Dorn et tri., 1984). Quantitati\.e difi‘erences Gst with respec: to biotransformation 
rate and tissue deposition of the three species. Tissue deposition pattern was obsemed to be in 
the following order: rat>rabbit,monkey. 

Theoretically, since the two major urinary metabolites, nameiy the benzoxazol mercapturic acid 
and the hydroxyphenoxy propionic acid may constitute o\‘er 509/O ofan administered dose, 
potentially, they may be used as biological markers for urinary monitoring. Because of the slob\ 
excretion of metabolites (sio\i phase) and the possible inte rferences with endogenous polar 
metabolites, the isolation and identification of these metabolires is perceived to be difficult. 
Kinetic studies on the urinary elimination half-lives of fenosaprop-ethyl in female and male rats 
indicate they span a range from 4 1 to 73 hours, This suggests the biomonitoring period should be 
a minimum of four days post exposure to maximize the total recovery of metabolites from urine. 

\k’ORI<ER ENPOSCRE 

The proposed registration for LP’hip 3! EC Herbicide on rice is to control grassy weeds early in 
the growing season. Applications can be made when the rice has 5-7 leaves (25 days after 
planting) until panicle initiation (60 days atier planting). Since fenoxaprop-ethyl acts primarily as 
a contact herbicide, the rice fields need to be drained or at least the water level lowered to expose 
the target foliage. The pioposed label allous applications 10 be made by sround and aerial 
equipment. Ylost of the treatments 1~41 be m:lde by aircraft due to the ease of application and the 
narrow use season (mid-.\lay to mid-June) permitted by [he label. However, ground equipment 
may be used to make spot treatments alon, (7 roads :md canai janks and to treat rice fields located 



next to sensitive crops i corn and sorghum j 2nd 2n\,ircnmental areas where aerial applications may 
cause drift problems 

GROIJ3 XPPLIC.4TION 
.A worker exposure study was conducted in 3~ Orius Associates Inc. ( 1985 j on behalf of the 
American Hoechst Corporation. Three workers at the American Hoechst Corporation fie!d 
research station in Leiand, Missisjippi sew25 1s voiunteers to apply fenoxaprop-ethyl 1 .O EC 
herbicide (1 .O lb fenosaprop-eth!;i,‘gai) ;vith 1grour.d boom tractor to soybeans for 1 day each. 
Each worker was monitored for exposure 13th dermzi dosimeters and personal air pumps. while 
performing the tasks of mixingloading, application and cieanup of the tractor. The herbicide 
(EPA Resistration Xo. 3340-EYP- 7) ivas juaplied in 5-L metai containers with integrated 
pouring spouts. Fenoxaprop-eth!. I was sppiied at :he maximum label rate of 0.20 lb a.i.!acre with 
30 gallons of water So adjuvanrs or cthe, r pesticides ;“vere used. During spraying:, a record was 
kept of the wind spe2d, wind direction. temeerarur2. re!ative humidity, and cloud cover. 

The typical work da! consisted pi ciiing th< ::icks ‘.\ iri: :vnter at rhe station. measuring and 
ioading the herbicide. and spra+ns Linti ~XDY. T:icrts ;\ere reriiled \vith J.\atzr from a nurse tank 
3t the field and the tasks wer? rs;eated. Fcr 71:~m::i;. 1 2sposure. 3il ~vof’kers jroL,e tractors 
quipped with oni? a roll bar cage Lmc! roof The [fir,, =a workers appiied 6-8 tank loads each for 
:he workday that was monitor2d They hand!ed Jn ?i~er age of9 3 ibs offenoxaprop-ethyl per day 
and treated an average of49 acres Ail the snr3>erj ..L ere cieaned atier the l:>st application of the 
day. The duration or’:he j+vorkdzt, ( mi~loncl. npplv :ri clean) ranged from S- i i hours. 

Exposure to the body was estimared by \\a~’ ;I‘ :I muiiila\,er dosimeter svhich allowed the 
estimation 01*potential exposure. 35 well i:s :::t: iet2r!::in:ition ofthe &icacy of,V3rious iavers of 
Aothing in preventing dermai 2sposu:e T??se 5osimeters consisted of a selluiose 2lassir.e 
backing co\,ered L\.ith one to three !a\,ers of ?JL?O g ::ttzn or poly-ester/cotton material to 
represent \,arious regimes ofprotecti\,e siot::ing. Ti:ese ial,ers were then encased in a Lvaterproof 
vinyl plastic “badge holder” Lvith .I -!O-cm: ,:-2n ..~:r,>o..\ to ai10~~~ .? 2sposur-2 The dosimeters 
(total of II) were taped to the :‘L’or k clothin 3r T~:~:ek3co\~eralIs Lvorn by the Lvorkers at the 
foilo\ving locations. head, chest :I.zd back. 52:h jho::i;i ers 2Dper arms, both forearms, leti and , 
right thighs and on both lower !2g’ankles 

Exposure to the hands ;ias mess;;red JS the :st:li resicuzs present in the hand rinses. Each hand 
Lvas vigorouslv triple-rinsed in 1515mi of ; ,:’ : / (I \, : jjoprop>,i Acohol in distilled water. For the 
first replication of the mixing. lo acing rind si:!-:l;.ins . ‘\\ >rk tasks. 2ach L\,orker ;vore impermeable 
g!oves; neoorene ‘bv ?\.orker A 2;: Dnc ! 2r -iii\\ jr;‘, , .- . dhioride iP1.C) type 51 Workers B and C 
on Days 2 and ; Th2 outside oi‘ each 210~2 ‘.\:ls I’:z:s~., 16 and each hand V,XS rinsed for each task. 
The subsequent replications ofri:2 ;vork tnsxj ‘.\e;e :cnducted ;vith the Lvorkers bvorking bare- 
handed. 

Inhalation 2sposi r ! 2 :\aS mertsur2i by snmpii:?g :he 2i. ‘r in each \\,,orkers’ breathins zone with two 
\lSX Fist-Fio3 personal air pu~::?s. Chnrc,-i:il r::be traps ii-ere used at air flow rates of0.5 L/min 
;br one pump and i 3 L. min, :he :::;:simurn recomn:er!ded by 1fS.A. for the other pump. Different 
sampling strategies L\ ere ~~sttti to ::ssess the ::::oi;nt .~i>ermal and inhalation exposure. Sampling 



periods inciuded a haif day, tii!l day, and the durations of the tasks of mixins/loading, spraying, 
and cleaning-up. Exposure \vas partitioned into dermal esposure for each part of the body and 
inhalation. Exposur e was estimated for ~.crkers l,\ex-ing only ion% pants and a long-sleeted shirt 
with a T-shirt In addition to [his work cjoth;rcT , ,=, the zroposed \b’hip3 IEC Herbicide label 
requires l.\.orkers mixing this product to ‘.l:ear impermeable rubber $oves and goggles or a face 
shield. 

Residues of fenoxaprop-ethyl ?vere extracTed :iom Lhe monitorins media with toluene and 
measured bv (‘as chromatography Ail _ z residue ., Sues :vere adjusted for recoveries from samples 
fortified in the ;ieid. In order ro pooi resx!ts tbr jtltijticai purpcs?s and to compare the exposures 
of different workers. all exposures ivere standard&d 7 .o n rate ei ~:g a.i.i’personjlb a.i. handled in 
the monitoring period. 

The occupational exposure for the thr ee Lvcrik2rs is summarized in Table 3. Each value represents 
the ltg offenoxaprop-ethyl exposure per Poland 3 i g:r‘z’enoxaprop-erhyl applied for one full 
workdav for each operator. The greates: exuosures .zccur red 
accounted ibr approximately 9Y’O6 of the e:iosi;r: rLr 

to rhe Iunprotected hands which 
1,; Ork?::j . mixing, loading and applying 

fenoxsprop-ethyl. This high perzznt:\ge :s he .n ;,,;.r. :d Jperai;r C :cho ‘.~as exposed Lvhiie 
repairing a broken iine on the SZ!~L. r.~.k S~f:;;e jDr1’. :rac:or The .A,,erage Daiiy Exposure 
(dermai and inhalation) for the rhree operators ‘AS 1 J mg LL.ork8ny By comparing the hand 
exposures with or \cithout glo\.es, it l.vas obser. e6 :i?:it l;b,earing neoprene or P\f’C gloves reduced 
exposure by 940/o l\‘hen gl0i.c~ ii ere ‘J, or::. ~\;:IosL;~z 31‘the h:cds still Lontributed significantly 
to total exposure. Bzsed on txk-related samples, cxzosure u as greatest during mixing loading, 
followed by spraying and clean-up 

AERIAL APPLICATION 
The majority of the applications for Lhe proposed \13ip 3 ! EC Herbicide registration 3n rice will 
be made by slrsraft The use of:he ground ,xppiic,-1.,,7 j L.Ln ssposure study t’or r’enouaprop-ethyl as a 
surrogate for aeriai application is not suitab!s Duriris :ierial appiication, the work tasks are 
separate with the pilot as the applicator and ,~nothe: . . iorker 3s :he mi.uerAoader Also. aircraft are 
capable of treating much lqer acreages and rhe misw!oader \viil handle greater amounts of 
active ingedient. .An exposure study ofthe w-ial acpiication of Londax8 herbicide (bensuifUron- 
methyl) lvith a dry tlowable formulation ‘.US used to estimate the exposure to workers when 
fenoxaprop-ethyl is applied by air because o:‘simi!arities in ‘use j oracrices and application rate. 

Two studies L\ ere zcnducted ;3ncurre~:tji 1~ “1 Jcnser, 2nd Ilerric,irs I :W! i s.Lith aeriai applicators 
located in the Sacramento \,‘;~lie>, The Lb-orkers oi I‘.\ 0 compar,lzs \iere monitored ibr dermal and 
inhalation exposure luring the sppiicnrion ~ibens~;;~~, ‘<‘Ton meth>~l at ;hree diCerent sites The 
spray creibs. consisting of a miser,,loader. pilot and :l:l=; uuer appiied five-ten (average eight) loads 
ofbensulfi;ron-methyl per w+orkda>, treating npprosim:?rely 60 acres per load. Bensuifuron-methyl 
was applieti at the r:11z of one ounce ai;isLi\,e insrediznt (a.i.) per acre \\iith five gallons of water. 
Some appiications LL CX~ made 2’; A higher 2iiution r:? 2 t.. to enhance coverage. .A total oi30 tank 
loads \\.ere appiied during the ten workdqx The a ~ernge exposure time per workday for the 
application personne! \vas: piiOrs-3 3 hours, mixer;ioxders-3.2 snd flaggers-3 .O hours. At the 
conclusion of the bensuifilron methyl applications. th2 pilot for each nircraft was monitored for 



dermal and inhalation exposure (approximately 2 hours) while performing the extensive cleaning 
activities required for the removal of bensultiron-methyl residues from the aircraft. 

Dermal exposure for the workers lvas monitored lvith a long sleeved T-shirt (cotton) and long 
underwear (cotton blend) worn underneath their work clothing (coveralls, shoes and socks). In 
addition the mixer/loaders wore rubber gloves and the pilots wore cotton or leather gloves, 
Exposure to the hands was monitored with a hand wash made with 500 ml of an aqueous 
detergent solution in a gallon Ziploc3 plastic bag. The face and neck were wiped thoroughly with 
a cotton cioth saturated with a detergent solution. Inhalation exposure was monitored with a 
personal sampling pump attached to the worker. Air samples were collected by drawing air from 
the breathing zone at the rate of 2 liters iminute through t\vo polyurethane foam filters. The 
pumps were operated only during the actual pesticide handling periods. 

The results from analysis of the spiked/control samples indicate the analytical methodology was 
appropriate and the experimental values obsen ed were reliable. The recoveries from the lab 
spiked sample matrices were greater than 9094 over a range of fortification levels with the 
exception of the polyurethane foam plug (76-3794) and one hand wash sample (89.9’/,). The 
mean rates of recover]; from the matrix samples spiked in the field at the three sites were greater 
than 909/o for all sample media with the exception of the T-shirts (59.4%). Residues were not 
detected on any of the control samples taken in the field. The results from the storage stabiiity 
study indicate the bensulfUron residues were stable in the esperimental matrices. Recovery of 
the lab spiked samples was greater than 95% after 90 days of frozen storage. The average 
recovery of bensultiron from the spray tank samples was S3.6% for the minimum dilution rate of 
one ounce a.i. per five gallons of water 

Dermal exposure was expressed as the residues detected per cm2 of skin surface area or in the 
hand wash solutions per pound ofa.i applied If residues were not detected for a particular 
sample. then one-.half the detection limit for the particular sample medium was used to derive an 
exposure value. The results Lvere reported as the exposure jdermal and inhalation) to 
bensuifLron-methyl incurred per pound ofa.i. applied multiplied by the total pounds of a.i. applied 
per workday (Table 3) to derive a total daily exposure. 

The spray crews (mixer/loader, pilot and fla gger) at the three sites did not work equivalent 
workdays. The amount of bensulfuron-methyl applied and exposure time per workday varied 
from site to site. The spray crews applied from 2O.S-33.6 Ibs ofbensulfiron per day treating 
approximately 333-533 acres of rice. The appropriate method for expressing this variability is to 
normalize the exposure as ug of exposure per pound a.i. applied. Table 3 summarizes the 
inhalation and dermal exposure to the various body regions for mixer/loaders, pilots and flaggers 
involved in the application of bensulfUron-methb.1. Each value represents the average exposure in 
ctg per pound of a.i. handled from 3-4 replicates (workdaysj at each site. The greatest dermal 
exposures occurred to the arms of the workers: mixer/loaders--I 1.9 l@b a.i., pilots-Z.0 pg/‘lb a.i. 
and flaggers-32.7 &lb a.i. Some lvorkers roiled their co\,eralls up to their elbows while 
performing the work tasks, exposing the long-sleeved T-shirt dosimeters. This work practice may 
be due to the high temperatures (range 92-96” Fj that occurred during par-t of the study. 
Exposure to the hands of all the Lvorkers was less: mixer,‘loaders-18,s llg//lb a.i., pilot-l 1.5 pS/lb 



a.i. and flaggers-10 3 Ltd/lb a.i. Inhalation exposure lxas minimal <or a!1 lvork tasks with 30% of 
the samples with residues below :he limit oidetecrion. The ~vork rask of mixingloading incurred 
the greatest inhalation exposure Lvith a maximum of-1 7 i:z ot’eszosure experienced by one _ 
mixer/loader during one workday... 

The average daiiy exposure jdermal and inhaiationj 10 bensulfurcn-methyl -.vas: pilots-l.95 mg 
(range 0.50-3.16 rns), mixerlloaders-2 17 rng j ranse 13 3-L; 62 ~2) and tlagsers-2.19 rns (range 
0.30-3.93 rns). Daring the cleanup procedure. rhe pi!ors experienced nn ayerage of 1.1 mg of 
dermai exposure. 

The average daii’y. ‘sensulfiron-merhyi exposure 5; each zi the ‘.\ ark tasks listed in Table 3 was: 
pilot-66 IIS, mixer;!cader-SS ;ig and :lagg~r-72 -!g per pound 0i.z.i. applied. In order to use these 
values for sstimating :he expos’lra f c i Lo Gnosaprop-eth)ii :iom ae Thai XDplications, some adjustments , 
need to be made for :he protec:il\, e c!othing \iern in rhz Ldnda$ study. The proposed Whip3 
label requlr?s ;\ork2:-< i pilots. miser, icaderj .lnd :lagyz:_; I to wez ‘.i or!< clothing (long-sleeved 
shirt and long pants. shoes .md jocksi, chemical TeslstaEt sieves 2nd protec:ive eyewear. 
Workers mixing and loading l\Y~ip 3 :K~\’ d!sa need :i\ ‘.\zr In zcrsn :?nd ?~s= 3 closed system. 
The EPA LVorker Protection Standard \,\iil ie;;uire Diiots :o j+vear :hemicA resistant gloves when 
entering or iea\ing an aircrait contaminated 3iri: i)estiiitie residues. California regulations also 
require the pilot tc ‘>\eenr chemicz! resisTant gios-es ‘.\ hen .ldiusting. :!eaning Jr repairing 

contaminated mix :o*>,i ‘,L. and appiicnrion equipment. !n :?e l\-hip 5 ground applicator study (Orius 
Associates Inc . !9S5‘1 . it ‘3.35 2bszrved :har <hemic, .ii resisTant ~!o\.es reduced Yenoxaprop-ethyl 
exposure to the har,ds by 949’0 To iieril,e :he slerage tiaiiy expcsurz :o fenosaprop-ethyl ior 
workers making gro:L!nd applicarions ir. T:ible 5 ‘.\hen gio\.es are horn. the hand exposures 
observed in Table 3 study :iere muitiplie,! 51, !J I:O to 8:orrzct <or :h< protection provided by 
wearing gloves. 

Pilots are required 5:: rhe proposed \“i’hip” I:lbel :J ‘.+z::: zhemizai resi3ant $o\.es. Pilots wore 
leather or cotton glol,, es in the ~ensilil’urot:-rr,e~~l!. i expds;ire stud!, ;ind the protection provided by 
these materiais is generally belieLed :o 52 jesj :h:li: ;hsn:icai resista?: As a YesuIt a correction 
needs to be made for rile exposure to the hands ,~r‘.h, r J piiots. T:hijs correction was made in Table 3 
with exposure data t’rom a stud\, 5~ \lnddv -‘I ,ri I ! GSl’! rhat obse p:ed the exposure to the hands 
of pilots not l”vearing zlo\,es represented ;i~prc3::;;nrzi\ !J 5”; zfti:e total exposure. 

The label rate for \t’hip’3 iEC Herbicide fin r:ce is ‘: G-2 2 oz. of1.i per acre Lvith a minimum of 
10 gallons of~vater per acre In the bensi;ir:i!rcn-meti-~.i study. 323-- i3S acres oi-’ rice were treated 
per bvorkday \vith 3 minimum or‘5 glllons c’l./rc.:sr pei :c:e The kizher minimum dilution rate _ 
for 1Vhip’8 1 EC Herbicide can reduce [he rice .F= ,,,lcle b: 339’0 that :an be treated in a Lvorkday z 

.CJ ones, 1993). This is due to the fact that fe\+\er nc:es can be trezred per load. By reducing the 

treated bensulfuron-Inethyl acreage b\, ;Y,o. :he f&lGsaprop-ethyi bandied during the Whip3 1EC 
Herbicide applications would rmge t’rom 33-73 !bs ~\r’a.i. per workciab Exposures in Table 5 
Lvere calculated based on the m:~imum applic:irion rz:e These eb;imntes oilbs a,i. applied per 
workday in conjunction with the ;iniiy exa0sur.e rates from the bensulfuron methyl study Lvere 
used to deri\,e the daii?, exposures to t’enosaprop-ethyl in Table -1 fcr the piiots. mixer/loaders and 



flaggers. These exposures are based on the maximum acres treated per day (360) and the 
maximum rate offenoxaprop-ethyl applied (3 2 ozs a.i per acre) 

Tables 3 and 5 estimate the daily exposure and the seasonal average daily dosage for workers 
mixer/loading and applying fenoxaprop-ethyl and for workers fla gging aerial applications, based 
on 8 hours of exposure per workday. These formulas were used to calculate the various levels of 
occupational exposure. 

Total Daily Exposure (m%‘persor$8 hour-day) = directly estimated from dosimeters placed 
underneath the protective clothing and obsen,ed inhalation exposure. 

Absorbed Daily Dosage, ADD (~tg/kg/day) = (Daily Dermal Exposure Y 9’0 dermal absorption) - 
(Inhalation Exposure x o/o absorption) x 1,000 @mg + weight (male 76 kg). 

Seasonal Average Daily Dosage, SADD (iig!‘kyday) = ADD x days exposed/number of days per 
use season. 
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FIGURE 1. The Pathway for Urinary Metabolites of 14C Fenoxaprop-Ethyl 

Labeled in the Chlorophenyl-U Position (.-I) and the Dioxyphenyl- 1 Position (B)aTb. 

a. Female rats \vere gilen a single oral dose of2 mgl/kg b.\v. of 14C fcnosnprop-ethb 1 and the urinq 
excretion IVZLS collected for 96 hours. Rats dosed :\lth the 14C label in the chlorophen~+U position (Dom 
et nf.. 1985) hnd 54 % of the dose recovered in the urine Rats dosed \vith the label in the diosphenyi-I 
position (Burl& et ol., 1985) had 7 lo/o of the dose recovered in the urine. 

b. The percentage values represent the ptxent of the dose that I\XS excreted as the noted metabolite in 
urine. The parent material \\x not detectable m the urme. 
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Table 1. The Average Percent of a Dermal Dose Absorbed by Rats 
After a Ten Hour Exposure to Radio-Labeled Fenoxaprop-Ethyl 



Table 2. The Average Daily Exposure to Fenoxaprop-Ethyl For 
Mixer/Loaders and Applicators Making Ground Applications to Soybeans 

WORK TASK 

(worker #) 

AVERAGE DAILY FENOXAPROP-ETHYL EXPOSURE (a,h) 

(ug of exposure/lb of a.i. applied) 
foam filter hand wash face/neck lower/upper body total 

LBS A.I. APPLIED 

PER WORKDAY 

TOTAL DAILY 

EXPOSURE (c) 

(mg) 

Mix/Load/Apply 

and Clean 
operator A 3.50 36.3 2.0 4.0 45.8 9.25 0.42 

operator B 1.80 293 3.0 5.0 303 8.03 2.43 

operator C* 1.20 2173 26.0 36.0 2236 12.05 27.2 -__-- 
AVERAGE 2.17 834 10.3 15.0 862 9.8 10.0 -. 

Haskell, WH&S, 1993 

2 
*Operator C repaired a broken hose that connected the two belly tanks on the tractor. 

Lb 
(a) The source of the data from the study (Orius Associates Inc., 1985) are: respiration (foam filters)-Table 5, 

hand wash-Tables 8 and 9, face/neck-Tables 28, 32 and 36, and lower/upper body-Tables 28, 32 and 36. 

(b) The exposure estimate when workers wore long pants, a long-sleeved shirt and no chemical resistant gloves. 

(c) The TOTAL DAILY EXPOSURE (mg) was calculated as the total AVERAGE DAILY FENOXAPROP-ETHYL EXPOSURE (ug) per lb a.i. applied 

multiplied by the AVERAGE LBS A.I. APPLIED PER WORKDAY divided by 1000 (ug/mg). 

The Whip 1 EC Herbicide label requires operators mixing fenoxaprop-ethyl to wear chemical resistant gloves. 
The exposure mitigation provided by the gloves can be estimated by multiplying the value in Table 8 of the study 
(Orius Associates Inc., 1985) for exposure to both hands (ug a.i./lb a.i.) of each worker by 94% (% protection observed 
in the study for gloves). This value subtracted from the value for the hand wash will provide an estimate of exposure 

to the hands when chemical resistant gloves are worn. 
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Table 5. Estimate for Alitigated Daily and Seasonal 
Exposure to Fenoxaprop-EthJ.1 for Pilots, ,\lixer/loaders, 

and Flaggers Jlaking Applications to Rice 

Work Task 

Average Daily Exposureia. b) ibs of Active 
(ItgAb of a.i. applied) Ingredient Applied ADD(d) SADD(e~f) 

Dermal Inhalation per Workday(c) jzs’k@day) hhfday) 

Aerial Application: 
Pilot 
mean (arth.) 5s 
(+lSD) 120 
(+2SD) IS0 

Mixer/loader 
mean (arth.) 
(+lSD) 
(+2SD) 

73 -I 
37 
52 

Flagger 
mean (arth.) 
(+ 1 SD) 
(+2SD) 

63 
120 
170 

Ground Application: 
MitioadlApply 
and Clean-low ---- 

High ---- 

0.10 
0 14 
0 17 

-3 

-? 

72 

40 
S3 

130 

?’ 
-6 11 
36 ---- 
16 ---- 

13 
s; 

120 

1 0 
31 -- 

17 
---- 
---- 

19 
---- 

0.29 
6.3 

(a) - The value for the Average Duly Fenosnprop-Ethh 1 Esposure for each nork task \~as taken from Table 4. 
co) - The exposure estimate \\~hen \lorkers l\‘e:lr long pants rind ion, u-slee\ ed shirt rind chemical resistant gloves 

and the miser/loader uses ;I closed mizingloading b?stern. Fifteen uyjlb a-i. of dermal exposure has been 
added to the mixerilo~~tler from cleaning the airplane. 

(c) - The fenos:lprop-cthJ.1 acre:~gc trwted b! :lir is equi\:llcnt to the acre:lge treated in bensulfuron-methyl study 
(438 acres per !\,orkdx) reduced by 3?“.;, IO rellcct the greater minimum dilution r:lte (10 gallons per acre) 
for applications to rice and the Libel r:lte of 3.2 oz. 3.i. per acre for Whip@ IEC Herbicide. 

(d) - The Absorbed Daily Dosage (ADD) includes material from dermal nrld inhalation esposure. The percent of 
dermnl absorption is 73%. Inhnlation uptake is assumed to be 50% \vith 100% absorption (F&be. 1988). 
The applicator esposure studies acre conducted 011 male l\.orkers rind the assumed body weight was 76 kg. 

(e) - The ADD multiplied by the annual nund~cr of csposure d:l>s. then divided b! the season of use- 35 days. 
E.\posure days: 
I. Xerinl appliatlon- IS da!s (JOIKS. 199Y). 

2. Ground application- 11) da!x (Haskcll. 1993). 
CD - Since the subchronlc to.\ic effect IIKQ occur only after ;I series of esposures. the me:111 \xlue alone is 

appropriate for c:llculating the Scasonnl Absorbed D:lil> Dosage (SXDD). 


